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DMrMr.Flmldnt: 

In your Eoergjr MwnfB of April 18, 1973, yoo annooacwl your docWon to defer any drfUng on the 

Atlantic Outer Continental Shelf and in the Gulf of Alaska until a study of the environmental impact of oil 
and gu production in these areas could be carried out. You asked the Council on Environmental Quality 
to make tliis ttxtiy In contdtatiaa with tiie Enviidunental Protection Agency, the National Academy (if 
Sciences, other Federal agencies, and the Govemon, kthUtoia, ud dlilm of flie coastd ttttaalBfaltwL 
The attached report, CXiS Oil and Gas An Emiwnmental Assessment, presents our findings. 

In carrying out your directive, we have reviewed environmental impacts in bruad terms. The study 
fociiaet on a mniber of hypotfieticd drilling rifsi In anu con i ldawd by geologists to be partieiiltdy 
promising for oil and gas discovery. We have analyzed the potential impact on the marine environment of 
developing these sites, as well as the likely onshore impacts of industrialization and growth related to 
processing oil and gas. The report includes, chapters assessing the technology of oil and gas production and 
the laitltgtioBal and legri raechaniama for managing CCS deyeiopment. 

The Council concluded that leasing and development undertaken in the Atlantic OCS or in the Gulf 
of Alaska should be guided by a set of eaaential principles stipulated in Chapter 1 of our report. By 
following these piinciplea and a number of specific recommendations, the Councfl l>elieves that 
anvlraiiiMstil lifks can Iw mtalmtwd. Via iliiid n&Sy to woric wtth iSnt appfoprfate Fadanl aganclea in 
implementing these recommendations. 

Hie philaaophy underlying our report is tliat the benefita of potential oil development must b9 
balanced againil tfie riilo of environmental damage. When fliii biianee la fiwonbte, development diould 
proceed with caution and with a commitment to minimize damage. When die balance is unfavorable, ttw 
Council believes that devetopmeot ahould not move ahead until enviiowaantal liika can be loweied to an 
acceptable level. 

The Councfl's ttndy found that the risk of environmental damage varies from area to area. 

Development of the Georges Bank and the Southern and Central Baltimore Canyon would involve relatively 
lower envirormiental risk than development in the Northern Baltimore Canyon, the Southeast Georgia 
Embayment, and the Gulf of Alaska-all higher risk areas. 

The cibtxm ai and gu faidwtry haa made substantial pragma in technology and work practioes 
since the 1969 Santa Barbara blowout. In addition, more stringent Federal regulations for CX^S operations 
have been issued, and enforcement of these regulations has been strengthened. Over 1 7,000 wells have now 
been diffled ta «atm off the United States coast. However, our study has found that operations in both 
frontier OCS n^ona would confront harsher conditions than have bMn pievioudy ftced in other United 
States offshore areas and that ct^nditions in the Gulf of Alaalca an mon aawn thui die industry hu yet 
experienced anywhere m the world. 

Potentially discoverable economically noovecaUe oO has been estimated from United States 
Geological Survey data to he 10 to 20 billion barrels in the Atlantic OCS and 3 to 6 billion barrels in the 
Gulf of Alaaiuu The figures for gas are SS to 1 10 trillion cubic feet in the Atlantic and IS to 30 trillion 
cnUe fiMthi the Gutf of Alaaka. Last year, from all sources, the United Sutes consumed about 7 billion 
bmdi of oil tad about 24 tfllUoa cubic feat of gaa. 
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A decision to move ahead with oil and gas development on the Atlantic OCS and in the Gulf of 
Alula wlB call for doae coofdiiMtlon off planning among Federal, state, and local fovenunenfa. The 

Cieation of strong and expert coastd zone management agencies in the states involved and thorough 
implementation of the National Environmental Policy Act wUl help to insure that the inteiests of the State 
governments and their citizens will be appropriately represented. 

In eondueting tiiii study, the Comei held pvbUe hatrlnp te fha h l n glo n , OjC., AlMhi, and wious 
cities on the Atlantic coast. Representatives of environmental groups and of industrv' were consulted and 
kept advised of the study's progress. An advisory committee representing the Governor of each Atlantic 
ccMit state and Alaska was established and on three occasiom met wMi the Coondt to review progress. 
Much of the research and information contained in the report was developed through contracts with 
universities and private consulting firms v/orking with the Council and a number of Federal interagency 
working groups. Finally, a special panel of the National Academy of Sciences (NAS) performed a critique 
<rf ovr study nMcli It ettadied to diis lepoft. 

The NAS panel's ccUli|ue generally endoiMi the findings and recommendations of CEQ's report. 
Specifically, the panel commends the report ara useful first step toward the development of new Federal 
policies for resource development in these two OCH areas. Ihe panel also concun with the Council's 
recommendations for decresoing the risk of OCS operations and fof minimizing ouliore impacts through 
Improved coordination among governmental agencies. 

The panel agreed with the assessment that OCS operations in the Gulf of Alaska would present the 
highest environmental risk but took exception to the Councfl's ranking of regions in dw Atlantle OCS. The 
panel expressed the belief that the criteria used in making the ranlcings were iiudequate and incomplete and 
that other criteria should be considered. The Council believes that consideration of the other criteria 
mentioned by the NAS panel would not have changed the relative order of ranking. In fact, the effect of oil 
on the offshore marine environment was considered to the extent possible, as were tite alternative uses of 
tiieOCS. 

Other issues raised by the NAS critique, such as an expanded involvement of the Federal Government 
in oil and gas exploration, the relationship of tiiis study to Project Independence, and national policy on 
annual energy growth rates, are dmtfy outside the scope of the aisliemenl covered by tUs study. The 

CoimcO win continue, of course, to work with the Department of the Interior, the Federal Energy Office, 
and other Federal agencies on the role of OCS oil and gas resources and otlm factors in out national energy 

policy. 

We hope that our leport satisfactorily provides the study off •nvboonMntal impact you nquerted to 
help asaess the future course of action on the OCS. 

Respectfully, 



Russell W. Peterson, Chairman 




The President 
The White House 
Wa*lnglon.DX;. 20S00 

If 
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Preface 



On April 18, 1973. the President aiked the Comcfl 
OB Euvlnimimitil QMlity to wdik widi At BbvIioik 

mental Protection Agency, in consultation with the 
National Academy of Sciences and other Federal 
agencies, to study the environmental iin|iact of ofl and 
gas production on the Atlantic outer continental shelf 
and in the Gulf of Alaska. The President also specified 
that Governors, legisUtors, and dtizent of thMe areas 

nOIIMI 00 MMMBIML 

This report summarizes infonnotion and uulyws 
provided to dw CoundlbyfliuiynHmiOMi thtytor 

of study. 

develop the scope of work and to monitor the progress 
of the study. Federal afcncy represenutives who con- 
tdbnted to Iht itu^ no litod in Appendk A. Co» 
tracts were awarded to consultants arid umversities to 
study specific subject areas (they are listed in Appen- 
dix BJ. A Governors' Advisory Committee, consisting 
of OM 4a4tM0 fion aodi Atfontie oont ibrtt and 
from Alaska, served in a consultative aadmlivoaf^ 
city (see Appendix C for members' nana^ 



In accord with the President's request, the National 
Aeadany of Sc ii mcw todapoodan^ ana^yaad ifaa 
Council npoft The Aeadaoqr** crittqiia k 

attached. 

The CouncO tnvohad the puUic directly in thii 
stu^. In September and October of 1973, the CouncB 
held public hearings and briefings to gather informa- 
tion from citizens, environmental groups, industry, and 
a ow BM iia n t offlciala. Hauiiiga tsam held in Washing- 
ton, D.C.; Boston, Mass.; Mineola, Long Idand, N.Y.; 
Philadelphia, Pa.; Ocean City. Md.; Jacksonville, Fla.; 
and Anchorage, Alaska. A summary of these hearings 
MQF bo fbond Id Volune n. 

The Council gratefully acknowledges the efforts of 
Federal agencies, state and local governments, corn 
tfadon, indnstry repraaairtatlwH, and nenban of 
environmental and public interest organizations who 
have contributed to this report. Special thanks go to 
the members of the Governors' Advisory Committee 
and the National Aea dan y of Sdanoaa review cons' 
mittee who faueiouily oontribated Ifaefer advice and 
time. 
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Chapter 1. Summary of Findings 
and Recommendations 



This is a report about energy developownt and the 
e w l i wna nL It wn praiMnd hy nib Gomel on 

Environmental Quality in response to the President's 
April 18, 1973, request to "study the environmental 
jo^MCt of oil and gas production on the Atlantic Outer 
ContiDeiital Shelf and in the Gulf of Alaika." [1) 

This report, and the studies that contribute to it, 
take on great importance in view of the pressures of 
the energy ciWi and the drtn toward aelf-sufikienejr. 
In his January 23, 1974. Energy Message, for example, 
the President directed the Secretary of the Interior to 
triple leasmg uri^aiiy planned on Uie OCS to 10 
nflkm Mm In 1975. Howcmr, wcogniriin die com' 

plex environmental issues involved, he reiterated his 
oommitment that leasing on the Atlantic OCS and in 
the Gulf of AlMka would not go foiwud pending the 
fwoltsoffliiiitiidy. 

This report presents the results. It squarely faces the 
tasues of energy development and environmental 
protection. And it cooehidei that thne o^ecthiw ue 
wot mutinUy exclusive. It does not ghw tte drillers a 
gnen light. Nor does it call for a freeze on develop- 
BMal. Instead, it assesses the relative environmental 
wiMnbtitiea of tiie areM atndied tod weo nn endt 
procedures, requirements, and stipulations for protec- 
tion and for development. The reconunendations 
attempt to provide environmental guidance on altema- 
tin OCS devriopMut deeWoni. 

The report establishes an agenda for acthm tO 
iminrove OCS technology, tighten r^ulathm iiid en> 
foroenent of OCS operatkmi, and untangle the bo- 
wildering web of institutional interests between the 
states and the Federal Government and among the 
Federal agencies^ It provides information and methods 
, efaaalyais that riioidd be useAd to the Department of 
the Interior and other Federal agencies in considering 
environmental upeeu when determining those sites to 



iiold back irom lease sale and those to offer for lease 
and in integrating einrhoumeH tal factors kito the design 
of an optimum leasing schedule. The data and metho- 
dology provided here will also help states and localities 
to anticipate and plan for the ondiore impacts of OCS 
dsedoiNiieirt. And, of course, it will aid in preparing 
environmental hopact Hataments tot hidlvidiial leaae 
sales. 



SCOPE OF THE STUDY 

This study asBeases the potential e avir onmental 

impacts of oil and gas development on the Atlaotfe and 
Gulf of Alaska outer continental shelves: 

• Chapter 2. OB atd Gat Raounca, examines 
estimates of potential oil andgatiaiOttfeMintiie 
Atlantic and Gulf of Alaska. 

• Chapter 3, Perspectives on Energy Growth, pro- 
ject! potential enaqy needs and evahntai tiie 
euvhomnental inpacts of Aieb that can he used 
to meet these needs. 

• Chapter 4, Technology for Developing Oil and 
Gm Rnweet Of/ihuvt, iwiewi tfie baaic steps 
of ofTshore oil and gas exploration and pweents 
estimates of oil spill probabflities. 

' • O'jpterS, Natural Phenomena and OCS Detei' 
opmeM, wtpiom the onoaual physical conditions 

facing operations in the Atlanticand in .Maska. 

• Chapter 6, Offshore Effects of OCS Develop- 
mmtt concentrates on ttie environmental impact 
of opeiatlo m in the ocean, on the shelf, and 
along the coast resulting from the exploration, 
production, and transportation of oil and gas. 

• QmptMrJ, Oiuhon Bfften of OCS An op- 
ment, analyzes the economic, social, and envi- 
ronmental impacts of onshore devclopment-oi^ 

1 
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nflning, gu processiiig. petioclMniicil mum- 
beturiog, and wfport mnku hwlutiii by d»> 

velopmenl offshore. 

• Oiapter 8, Technology and Environmental Pro- 
teetkm, esundiiM the ntcnt to which 06 and gu 
exploration and production technoloijr and' 
practicei protect the environment. 

• Chapter 9, InstitutioHal and Legal Mechanisms 
f^HmglHtOCS DevehpmeM, looki into th» 
effectiveness of Federal regulatory and enforce- 
ment prooeasei and the broader issues of 
govrnment coordination and pianning. 

Witiie«es at tlw Couadrt pihle Imiliip on OCS 
development suggested many areas of study oriented 
toward modifying the current OCS management 
QfitMn. Phipoals ranged fnm fttodmNataOy changing 
the taitt of goveriunent and industry in developing 
resources on public lands to alternative methods of 
bidding on OCS leases. They included suggestions to 
sst vp a pQbBe oorporatkNi for ol aBdjna^lontkM 
and development in new OCS areas, to autlMirize the 
VJS. Geological Survey or a public corpoiation to 
oondnet aB sacpioratory drilling, to adopt a new leiiim 
system based on royalty bidding rather than on boons 
bidding, and to establish an exploration leasing system 
which would precede issuance of development leases. 

^WUt Ihsae and otfier sudi proposds iMrtt coi^ 
sideration within the context of an evolving natioiud 
energy policy, they involve extremely complex tech- 
nical and financial issues not directly related to the 
enviroumental iiiipacli of OCS ol and fn opaiatkms 
and thus do not fall within the scope of this study. For 
similar reasons, this report does not include economic 
tuijfm of dtematha OCS m i Mpm a n t inam i mMli 
Of of iltaf naUw tuK/f wffUet, 



BACKQROUMD 

The Outer Continental Shelf Lands Act of 1953 [2] 
is the basic charter governing exploration for the 

Iht OCS. In OMnce, it is a statute designed to promote 
d awlo pms Bt, enacted weD before the major environ- 
mental kgidation of the past few yean* the National 
EnvironmenUl Policy Act of 1969 (NBPA) (3] and 
three 1972 laws-the Coastal Zone Management Act, 
[4J the Federal Water Pollution Control Act Amend* 
Mont^ {S] and the llailna FtotacHoBt RoMnh and 
Sanetnuiaa Act. [6] This new legislation has in effect 
'^■nended** the OCS Lands Act by sequiiini 



incorporation of more strtngent environmental vshies 
and needs in its adminiMiatioiL 

Oil and gas development on the Gulf of Mexico and 
California OCS bcpn with exploration in shallow state 
waters nsafilinift The flnt oAtfiofa ptatfbni wna 
constructed in m? off Santa Barbara. Fifty years biter, 
the first platform out of sight of land began operating 
off Louisiana. Today's multibiUion dollar offshore oil 
Mntiy was wiH ealaUUiad bafora the Padnal 
Government began selling leases on the Gulf of Mexico 
OCS nearly 20 years ago. Since then the induMy has 
grown dramatiaJly, advandng into deqier watan. 
Until raoenfly Fadaial npanUon was primarily eoo* 
cerned with volume of resources produced and opera- 
tion of leases; from 1954 to 1968. over 7,300 weUs 
wno started on Hw OCS. In 1969, howtwir, tta 
blowout of a Union Oil Company platform in tho 
Santa Barbara Channel focused national attention on 
the hazards of offshore operations. Subsequent ac- 
ddants aeoonpaniad by Una In flia Odf of MkIbo 
underscored questions about Iha adaqpiacy of OCS 
technology and practices. 

Since then, more stringent Federal regulations for 
OCS opeialions have been ianed and the Fadanl 
enforcement effort has been strengthened. However, 
environmental groups and individual dUzens oontiniia 

aapwnh w hmjbi h» no* amy aoovr iiihhw <m spoB 
and fires, but also about discharges of oily water, 
drilling mud, and drill cuttings-the "housekeeping" 
operations of an offshore faciUty-and about the 
changss Aat result on land from indnalilal and oHhv 
development generated to support offshore drilling 
operations. As CEQ heard time and again at the public 
hsarii^ particularly along the Atlantic, the poHle Is 
concerned about Iha overall impact of offshore oil 
production on the oceans, beaches, and wetlands and 
on the shoreside communities where the oil is landed 

8TATBNENT OF PRINaPLEt 

Whether to open ^cific frontier anas in (he 
Atlantic and Golf of AI«ka OCS Is a crttieal puUic 
policy issue because of the importance of these 

resources to our Nation's energy needs, the possible 
risk of damsge to the envuonment, and the potential 
Impact on tfia aoonomy and sodd structure of 
communities onshore resulting from construction of 
lefinasisa and other support ftdlitiet. Socli an iMue 
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nott be ifiiPOiclHd wtth enition, intelligence, and 
JudgnMnt. 

On the basis of its yearlong study, the Council on 
EnvinMuncotal Quality has cooduded that leaatqg 
uadartileBn in thete witon nut be oondneted onder 
careAilly stipulated and oontroBed conditions, and that 
the Federal Government must be guided by and 
committed to the following prinaples in choosing areas 
to kMB and in adnMMaring MnriromientaDy mh 
OiTshore operations: 

• £xj>lofatioa and development of the OCS must 
talw pbee under a policy which puts very high 
priority on environmental protection. 

• The location and phasing of OCS leasing should 
be designed to achieve the energy supply objec- 
tlwN of the leuing prapam at nininiiBi 
environmental risk. 

• The best commercially avaflable technology must 
be used to minimize environmental risks in new 
OCSarei& 

• Regulatory authorities available to Federal 
agencies must be fuOy inqdemeoted and req|uire- 
ments strictly enfotoed to mfadmlBe envfcon- 
mental risks in new OCS areas. 

• Planning at all phases of OCS ofl and gas 
operations must tespect the dynamic relationship 
between initial Federal leiafaif decUom and 
subsequent state and local community action. 
The states and the communities affected must be 
given complete information as early as possible 
10 that itafllm can piwede and duuml tfw 
inevitable development pressures. Experience 
must be continuou^y integrated into the 
OMUiigement prooea. 

• The interested public must be given the oppoc^ 
tunity to participate and play a major advisory 
role in the Federal nuinifement and regulation of 
the OCS. 

These principles, if applied consistently by respoiK 
sibie government and industry decisionnialcers at all 
Stages of the development of new OCS areas for oil and 
pa, wfll provida tiie basis for policiBt and prapam 
that can significant^ leduoe iM( to tmf aiement of 
the environment 

Da w lo iMniJUl of PCS oB and gas in sccordancewtth 
diflaa principles poses nujor challenges to Federal 
aiaiugement and regulatory agencies, to the states 
affected by the offshore activities, and to the oil 
tadnstiy. Risk of daauva to the hmnan and natmal 
environment is an ins^aoMe part of almost any 
development, inchiding tha OCS. The gHiding 



principles must be to keep rides at an acceptable lesal 

and to balance risks with benefits. Only when the risk 
is acceptable should we proceed-and then only with 
caution and with a commitment to prevent or mini- 
flrin damage. This means that the oO industry nmst 
have adequate technology and must use it safely, that 
Federal agencies must exercise their management and 
regulatory re^nsibilities to ensure that the oil indus- 
try meets its obHgathms, and that Federal, state, and 
local agencies must coordinate their efforts to mini- 
mize disruption of coastal Goamuuiities and environ- 
menta by those facilitiaa and other devdopment 
iBUBhad to Import ofliiiora oparathma. 

MAJOR FINDINGS AND 
RECOMMENDATIONS 

This section presents the major flndings and 



fliitlw Ranking of Environminttl RMi of 
OCS Am 

In the April 18, 1973, Energy Message announcing 
this study, thaPkaaMaat said that *1ool drflKngwmbe 

undertaken . . . until its environmental impact is 
determined." Thus the major questions that the 
Council attempts to answn here are: What are the 
tatatlve lirin of derstopment in these OCS ereat? What 
can be done to reduce these risks? In what ways is OW 
knoidedge too little to answer these questions? 

To provide a fitamawoflc fbr answering ttasa 
qaastions, CEQ identified 23 hypothetical locations of 
potential oj^nd gas accumulations in the Atlantic OCS 
and in the^Gulf of Alaska and 8 sample onshore areas 
irfura tte induced faKhistrial devdop me nt fron ofl and 
gn production could occur. For the Atlantic, four 
resource locations were identified in the Georges Bank 
Trough off New England, five locations in the 
Bsftknoca Canyon Tioogh off the Middle A tiantk. and 
five locations m the Southeast Georgia Embaymenf off 
the coast from northern Florida to South Carolina. The 
sample omhore sHaa stored weie Bristol County, 
Mass.; Cumberland/Cape May Counties, N.J.; Charles- 
ton, S.C; and Jacksonville, Fla. (see Figure 1-1). For 
the Gulf of Alaska, nine resource locations were 
identJfiad, and potential omhore effects were 
**fiiiliMHl at Cordova and Valdez and in the Puget 
Somd and San Ftandseo Bty areas (see Figure 1-2). 
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Figure 1-1. Atlantic Hypothetical Drilling Sites and Hypothetical Onshore Development Areas 
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Clnpter 2 discunei in dstifl the melliodoloiy for 
selecting these bypothetioal reaooroe loci l lom, and 
Chapter 7 deals with the sample onshore site selections. 

The Council believes that the foUowiQg order of 
tdatbrn wwi fo mmit al ride appltof to devdopnnt of 
llM Attantie nd AlokiB oiitar oontiiiiBtd Mm: 

Lowest Rkk • Eastern Georges Bank (Bast of 

68" W; EDS 1 and 2) 
Southern Baltimore Canyon (South 
or37*N:'EDS9) 

Western Georges Bank (WmI of 
68° W; EDS 3 and 4) 
Central Baltimoie Canyon (between 
37* and 39 J* N; EDS 6, 7, and 8) 
Northern Baltimore Caqran ^Ortli 
of 39.5° N; EDS 5) 
Southeast Georgia Embayment (EDS 
10.11. 12. 13. and 14) 
Western Gulf of Alaska (Woit of 
lS0°W;ADS7,8.and9) 
Bastem Gulf of Aladca (Bast of 
150"W:AD81.2,3.4.S.and^ 

This ranking represents CEQ's best estimate of the 
overall relative degree of risk to the marine, coastal, 
and human environment resulting from OCS oil and gas 
dtwdopoBMit Of covna, Hm lidc nmsl bo balanoad 
against the vahia and benefits of the ofl and gat to be 
recovered. The ranking is based on an assessment and 
integration of the flndings of ttm study with respect to 
dia oflhota of d ow top m an t ondiom at wdl aa of oi 
spHh offshore, the incidence of unusual phenomena in 
potential development areas, the state of technology, 
and projecthMis of regional energy needs. 

CEQ believes that high environmental risk it 
involved in the development of the Northern Baltimore 
Canyon, the Southeast Georgia Embayment, and the 
Gulf of Alaska. Less rUc would face derdopment of 
the Central and Southern Baltimore Canyon and 
Georges Bank The risk of damage from offshore 
operations can be decreased by strict requirements for 
envkoomentaBy protective technology and taipfowed 
practices The timing, crugnitude, and location of 
ondiore development must be controlled by state and 
local bmd use plans and regulations. 

Studies of ofl spiU probablttlat Aom that tlia atae 
range of individual spills is extremely large, ftan a 
fraction of a barrel to over 150,000 barrels, atthomli 
moat ipflls an at the knr end of the langa. For 
example, three spills each year accounted for 
two^ds of all the oil spilled from 1970 and 1972. 



Amounts can vary by a factor of 1 miUion, and a single 
large apffl distorts the statistical dMiftntton of spU 

magnitudes. For an oO field find of medium size (2 
billion barrels in place), there is about a 70 percent 
chance that at least one platfoim spll am IjOQO 
baneU wfll occur during the life of the field ; for a anal 
ofl field And (SOO million barrels in place), the chance 
is about 25 percent. If a laige platform spill does occur, 
tfieie is an 80 peioent clianoe that it wfll axoead 2,380 
barrels and a 35 ptvoent dnnoa that it will ouaad 
23.800 barrels. 

It dKxdd be noted that in view of the lack of 
scientific data on the effects of oO qrilb and discha^ 
on offshore fisheries, the Councfl's ranking of offshore 
damages relics heavily on the probability of ofl spills 
impacting biologically pndoetfw coaatal wedandaand 
estuaries and intenshrely used recreational beadiet. 
This does not mean that oil spills do not cause damage 
enroute to shore or at sea. It simply reflects the fact 
Oat wa know aomething about tte effiwta of ol on 
WOdands and beaches but considerably less about its 
affoct on the offshore marine environment. Indeed, for 
many Atlantic areas and particutarly for Gulf of AMcn 
anas, there is a scarcity of informatkm on iriiicfa to 
base projections of the impacts of oi on most marine 
life. 

CareftiDy designed baseline enviro n m en tal studies 
Aoidd be initiated inunadiately in potential leasing 

areas and should be an essential and continuing part of 
OCS management. Such sttidies should be closely 
m onltofad and coordinated so that information can be 
integrated into ongoing operations and the results 
applied to decisions on leasing and rc^gula.tiqg new 
areas. Special attention diould be focused on dUir* 
mining long-term or syaesgistie effects of ofl and other 
pollutants, if any, on Rurine organitatt so thatoom^ 
tive actions can be taicen as soon as i 



Georges Bank. In the Georges Bank, the thick 
section of sediments with the greater likelihood of ofl 
and gas accumulation hes farther from &hure thin in 
any of the otter OCS awatc oM ldaw d . Should oMspBa 
occur, die probabilities of oil reaching shore from 
hypothetical diiiling sites located in the eastern part of 
the Bank (EDS 1 and 2) are generally low-a —irhH ii m 
of IS to 20 percent in the ^ling and near zero in the 
winter (sec Table l-I). The average time required for 
tiie ofl to reach shore from these sites ranges from 80 
to 150 d^, with ol from the mora lemoto iHe 
(EDS 1) taking the loogsat time. This b imp^tant 
because oil that has been exposed to long periods at 
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spilled oil. Even if such oU should come ashore, it is 
kss likely to damage organisms severely in tho 
biologicaBy fragile neanhore and estuarine areas. 

In the WMlim pvt oflte Bnk (BOS 3 and 4), 
H^ere the probability of a spring oil spill or discharge 
leadiing shore is 35 to SO percent and tiie average time 
to Aon x»a§n from 40 to 120 days, the physical 
peniftanGe of oil on the rocky shores of New England 
would, in general, be less damaging than in the salt 
marshes and wetlands of the Middle and South 
Atlantic 

Little is known about the potential biological 
impacts of oil spills and discharges to fisheries on the 
Bank itidf. These fisheries, however, are valuable and 
must be protadad by ilringent controls on dischacgsi^ 

Analysis of the onshore effects of OCS development 
in the Georges Bank indicates that there would be 



TABLE M 

Probabltitlas of Oil S|;>ills Coming Ashore from Hypo- 
thetical Drilling Sites 



Hypotlittical 


PeroantMhore 


Percent ashore 


ipiUlfte 


WOfIt HMOn 


tamtWHon 


Atlantic Coast 






EDS 1 


16 


NcarO 


EOS 2 


20 


Near 0 


EDS 3 


36 


NnrO 


EOS 4 


SO 


5-10 


EDS 5 


10 


NtwO 


EDS 6 


20 


0« 


EDS 7 


30 
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0« 
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NmtO 


EDS 10 


95 
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95-100 


5 


EDS 12 


90 
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EOS 13 
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NmtO 


GutfofAlMka 






ADS 1 


95 


40 


ADS 2 


95-100 


75 


ADS 3 


Sft>100 


55 


ADS 4 


95-100 


65 


ADSS 


9B 


SO 


ADS 6 


9S-100 


SO 


ADS 7 


45 


5 


ADSS 


B 


0« 


ADSS 


S-10 


NcwO 



Snurcc M,isv>chusfi'. Institute of Technology. "Oil SpHI 
Trajeciotv Studies foi Atlantic Coast and Gulf of Alaika," 
Primtry. Physical tmpaca of Offshore Petroleum Develop- 
mantt. prepared for the Council on Environmental Qualitv 
under contract No. EQC330 (Cambridge: Massachusetts Imti- 
tutt of Teehnotoay. 19741. Rapon No. MITSG 74-20. 



ilinlflrant nat aoononic banafUa to Nanf Bn^and. 

Heavfly dependent on ofl and natuial gaa,N«lirBng}and 
could possibly obt;iin 30 percent of its crude oil and 70 
percent of its naiuial gas tequuements from the Bank 
by 1905, aMiiiiingaiadiiiniaaaigydaniand growth and 
average Georges Bank production estimates 

The Council believes that economic activity induced 
omhore by offshore oil and gas operatiom woold not 
unmanageably burden the socioaoowMDic structura or 
the natural environment. Locally, up fo 19.(XK) new 
jobs could be created by 1985 (see Tabk l->2); 
ngionaOy, employmant ooldd IneiaaM 1 to 3 paieant 
and economic output, largely from refming, could 
increase 1 to 5 percent. Local impacts on land use and 
social and physical systems due to reflneiy siting could 
ba mwi a, ahhoui^ Mgional taqpacu would ba dl^t. 
Adverse impacts could be lessened by directing onshore 
development activities toward the older cities, lilce Fall 
Rher and Naw Badfoid wMdi naad aeonomic 
athnulants, and away from smaller towns whose social 
and physical structure could be overwhelmed by 
laige-scale development. Increases in both air and 
water poDutanti can be expected In local areas, avan 
assuming best available control technology, and care 
must be taken that ambient standards are not violated. 
The time required for oil to come ashore from these 
oantral dtei ii fSrom 2 to 3 nontha on ttw awfaga, with 
minimum times in the range of 46 dajn.Thare appears 
to be bttle seasonal dependence in tin time to shore, 
although the probability of impacting adion ii 

Baitimore Canyon. In the Baltimore Canyon, 
the thickest sections of sedimeots partUd the coast SO 

to 75 mfles out. Should oil spills occur, the probability 
of their reaching shore from hypothetical drilling sites 
in the central part of the region (EDS 6 to 8) is 
fananDy amall, althou^ slij^tly hi{^r than from EDS 
1 itnd 2 in the Georges Bank. The maximum 
probabiliiy for EDS 6 to 8 is 20 to 25 percent in the 
spring; during the winter llie probability ii 0 to 5 
percent 

At the northern end of the Baltimore Canyon, the 
movement of oil spills from hypotlietical drilling sites 
if maikadly difTaient. Although Oaie it only a 10 
percent chance that oil spilled 50 miles south of Long 
Island (liDS 5) would come asliore on Long Island 
during the spring, this probability increases dramat- 
ically aa Aa hypotteticii oil rakaae pohit moves north 
toward Long Island. Oil released 25 miles south of 
Long Island in the ^ring would come ashore 75 
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percent of the time; oil released 10 miles south would 
come ashore 95 to lUO percent of the time during that 
SMion. The piobiUUtiN are ooniMenUy lower in 
winter. 

The potential sites in the Baltimore Canyon are near 
coastal wetlands and salt marshes which are biologi- 
ceDy nduUe and wtm ae prime neitins and feeding 
areas for waterfowl. Oil reaching these salt marshes 
would persist in marsh biota and fine sediments for a 
number of years. In addition, oil spills in the northern 
part of Baltimore Canyon would trad to beach in 
northern New Jersey and Long Island, impacting some 
of the Nation's most intensively used recreational 
areas. 

The northern part of the Middle Atlantic region it 

one of the most densely populated and industrialized 
areas in the country. This region contains nearly all of 
die 1.6 minion barrels per day refining capacity now 
located on the east coast. Because of the larger 
population and existing industrial base, the regional 
economic benefits from OCS oil and gas development 
woldd be lest significant than in New Enitland. 
Potential oil and gas production from the Baltimore 
Canyon would provide ahout 10 percent of regional oil 
and natural gas requirements by 1985 (assuming 
medium demand and average production). Thii 
production would represent an important contribution 
to the region's energy needs but would not 
substantially offset the expended need fof aappie- 
mental energy supplies fai tlie region. 

As in New England, economic activity induced by 
OCS development would not appear to cause 
unacceptable socioeconomic or environmental pre*- 
surei provided that devetopment ii diraelad to 

appropriate locations, is adequately planned well in 
advance, and is controlled. Adverse impacts would be 
more lignifieant in the aondiam part of the r^n. less 
ao to already indintrialiBed areas, but mtoor to the 

region as a whole. 

if production from the Baltimore Canyon is low, 
then the oil is Ukety to be tranqmrted by tanker and 

processed in existing or expanded refineries in the 
industrial belt between Wilmington and New York 
City. Althougli local environmental impacts may result 
from refinery expansion, the onshore impacts of low 
R;iItimorc Canyon production would be little noticed 
either positively or negatively. However, if oil 
production is higli, it is lUcely that new refinery 
capacity would be required and much of the oil piped 
to new refineries which are likely to be sited in 
rdatively rural areas in the southern part of the region, 
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such as Cumberland and Cape May Counties in New 
Jersey. By 1985, up to 30,000 new jobs could be 
created, increutng local enplojnnent 30 percent. Local 
economic output could increase 56 percent, but only 3 
to 4 percent in the region. The associated population 
growth could place great stress on public facilities such 
as schools, hoapMnls, and water auppUes to the local 
area. Induced industrial development might causa 
significant pressures on available unused land. 

The sonthem part of the region could abo 
experience major socioeconomic impacts. Resort 
industries, agriculture, and light manufacturing arc the 
primary sources of employment now. OCS develop- 
ment could significantly traiuform tfw eeonoaaie 
structure of the southern part of the region to a 
petroleum industry base, thus substantially ghm^g^g 
the lifestyle ami environment of the area. 

Southeast Georgia Embaymefit. The South- 
east Georgia Embayment area with the peatest 
potential for OCS oil and gas accumulation is very near 

shore, and the probabilities are high that oil spills from 
this area would come ashore in a very short time. In 
the spring and sunmier mollis, Aoidd a spiD occur 
from EDS 10. 1 1, or 12, there is a 90 to 100 percent 
probability of its coming ashore, but the probability 
diminishes to 15 percent or lower during the tall. Spills 
at these sites appear more senrithe to distance from 
shore than at any other OCS location considered in this 
study. From EDS 11a ^iU occuning in April could 
come ashore to as littie n 6 days (spring average, 36 
days). A spill occurring at EDS 12 during snmar 
could come asliore in only 18 days (summer average, 
60 days). This site is the one farthest from shore. 

The South Atlantic experiences more severe storm 
conditions than those prevalent in cither the Gulf tif 
Alaska or the North Sea. Hurricanes are frequent and 
the highest waves in any of the OCS areas are found 
here; a wave of 87 feet was recorded off Georgia, and 
60- to 70-foot waves are common off Cape Hatteras. 

The South Atlantic coastline, particularly from 
Myide Beach nearly to Jacksonville, is nmmially 
diverse and is largely undeveloped. Large estuaries 
alternate with beautiful sandy beaches and highly 
productive grass Hats. Any OCS development allecting 
this exceptional section of ooaet must be carefliily 
integrated with existing eooqntems. Onshore industrial 
sites should be directed inland away from tlie 
biologically fragile coastal wetlands. Resort and 
recreational uses of beaches are also of prime 
importance; a spill at EDS 12, for example, would 
probably come ashore at St Augustine. 
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Onshore effects of OCS develoiiiiient could be of 
greater magnitndi In Hie Sa«ttM«t Georgia Embay- ^ 
flMnt ngion than in any other OCS area. However, tbe 
potential production of o3 and gas from the Southeast 
Georgia Embayinent could provide ajpproximately IS 
pMont of ih* South Atlaatie iviioii*! needs (awmdng 
mttam demand and svmfe production). 

Economic and social changes will be particularly 
•igaificant in this r^ion but will differ in magnitude 
behMMi fhe Chadenoa tad Jaekaonwlle aieea. For Hw 
Charleston region, most industrial and commercial 
activity in support of the refining and peuochemical 
ittduatiy WNdd be e xp e ct e d to locete in or near the 
flily bieme il il the only major metropolitan area 
within the surrounding region. As such, under high 
impact conditions the population of the immediate 
Charleston area could as much as double by 1985 and 
59,000 new jobs could be created. This expansion can 
be equated with development of a new city: up to 
37,000 new dwellings (demanding over $1 billion in 
mortgSiB financing) along with acboob, pridie weiMi» 
and utilities. Cultural, natural, and historic resources 
could be threatmed. The surrounding region could 
• Kp e i i en ce t innllar employment growdi nle-«p to 
88,000 new Jobe by 198S and 1 10.000 by 20Qa 

The region comprising Jacksonville and its surround- 
ings could accommodate high OCS impacts more 
leadfly dun Charleston. Je ckso nvBe is abeady 
undergoing extensive growth, and the existing infra- 
structure is better equqiped to plan for and assimilate 
population inaeaaes. WiA OCS development, Miqiloy- 
roent could increase by up to 37J0OO bjr 1985 and 
57,000 in 2000. Population could inaease by up to 50 
percent in 1985. Impacts on r^ional growth would be 
about the same as tfaoee for the local area. 

Air and water poDution could be a significant 
problem. BOD could double in both the Charleston 
and Jacksonville areas, and hydrocarbon emissions 
wouM rise n a result of nflnery and petrocfaeadcd 
development. Care must be taken to avoid violitillg 
ambient air and water quality standards. 

Lend requirements could easily be met in both 
areas, but the many swamps, salt marshes, and 
wetlands would require caraftd industrial, ooumisr da l, 
and residential siting. 

Gulf of Alaska. The Gulf of Alaska hypotheti- 
cal drilling sites are di^rsed along the coastline, but 
they can be seperated into eestem and western areas at 

150**W longitude. Should a spill occur, it would have a 
lower probability of coming ashore in the western than 



in the eastern area (see Table 1-1). For instance, the 
maximum probabaiQr firoaa ttia ADS 7li4S percent in 
summer but less than 10 percent in all other seasons, 
and the probabilities of a spill coming ashore from 
ADS 8 to 9 are no greater than 10 percent in any 
season. The situation is eonrideaUy worse in the 
eastern Gulf area where the probabilities for a spill 
coming ashore from all sites (ADS 1 through 6) are no 
lower than 40 percent in winter and exceed 95 percent 
in the sununer. In the eastern ana, the minimum time 
to reach shore could be as little as 3 days from ADS 3, 
but more representative is the 7 or 8 days from the 
other sKee. The sverap timee to Aon an typically in 
the 20- to 30- day range, with seasonal variation. A 
critical factor is the retardation of oil weathering in 
nortliern regions due to cold water. Further, due to the 
reduced amdi||it inwlnlai, woatfieriiigcanbeeKpaetad 
to be slowest in the Gulf of Alaska. 

Biological data are scant on the Gulf of Alaska, but 
fish ^wning and bird nesting in coastal areas are 
known to be of vital eefdogioal impoilaueet paitlciH 
hrly in the eastern Gulf area. If an ofl diould 
occur, there is a high probability of its coming ashore 
in the eastern Gulf m the summer months. This is the 
time of prima nesting for mi gra to ry bhda and of the 
early laml fife of ll8W||r pawned fish. 

Storms are more frequent in the Gulf of Alaska than 
anywhere else in the Northern Hemisphere. The stomu 
fmaraly move wsst to southwest tad then southeast. 
Icing could be a problem in February'. The impact of 
earthquakes and tsunamis is another matter-nuyor 
aarih^aalM of Rldiler 7 uugiiKuda an common euny 
3 to S yean, and severe Richter 8 earthquakes can be 
expected every 25 years. Tsunamis also are frequent 
and not only would create damage at fixed berth 
tanker sitet, but in coq|imetion wMi eardMpiakes riiey 
can severely stress underwater storage facilities. 

The OCS production of oil and gas from the Gulf of 
Alaska would provide more supplemental supplies of 
od and gas than an needed on the weat ooait and ta 

Alaska itself. This would probably mean that present 
patterns of oil distribution would be changed, with 
more oil being shifted to the Midwest and east coast. 

Onriiora fcnpaets am oonridend fcf Ahnka and tiia 

WWt coast together because no lignifkant new refining 
or petrochemical development is expected in Alaska 
(see Table 1-3). There a significant proportion of the 
econom ic and aoekd eflisets would be Mt in 
Anchorage, the center of present Alaskan development 
and the likely base for much of the commerce servicing 
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ofTshore operations. However, a number of coastal 
oommunities could feel the effects of OCS develop* 
maat ki iddilloii to tte inpMtf of Tni»AlMte 
Pipeline construction lad opention. These sparsely 
populated towns and viUages could expect to undergo 
boomtowQ conditioni with multifold mcreases in 
mffkymuA and popabHon m «ifly u 196S. 

OCS-felated employment increases m AMCi M a 
wholB could grow 20 percent 1^ 1985. 

Hw Aipt Sound and Saa Pnnciico Bay areu caa 
ba expected to be focal points of economic andtooM 
impacts related to reflning Alaskan OCS oil on the west 
coast. Puiget Sound now has refining capacity; under 
OCS diairtopflMiit, anptoyBMBt in Ihb region coidd 
incieaae up to 20 percent by 1985 and the population 
up to 15 percent. Land availability will be restricted by 
the mountainous terrain. Air and water pollution, 
nowvwr, ■ iMx wqwciBo jo oa cfmcaL 

The San Francisco Bay area als<i has refining 
capacity. With OCS development, employment in the 
lagion could increaie up to 6 percent and population 
to 3 panaat. Land availabOity is restricted due to the 
vast amounts of wetlands and marsh along the Bay. Air 
pollutant emissions could inaease up to 40 per cent, 
and can must be taken to avoid vtolating ambient 
standards. Water pdhitioii it not asqpactad to be a 
problem. 

The West Coast analyaes assume that all Gulf of 
Alaika OCS cnda oi going to Htm Phigat Sound and 

San Francisco regions would require additional refining 
capacity beyond that constructed for North Slope or 
fanported erada-eoMtnictfon that ii likely to tatsa 
place earlier than Alaskan OCS development. Thus, to 
the extent that Gulf of Alaska crude is not needed to 
meet west coast denund and is shifted to other parts of 
the country, the impacts deaoflMd ibove are over- 

— »- — » 

OCS Technotogy arxl Practices 

The technology and practices used in locating and 
axidoiting OCS ofl and gu laaoufoat oowtlnue to 

evolve. Past experience must be balarKed with future 
expectations in judging the adequacy of OCS 
technology and the ability of industry tu use it safely 
In new OCS aiaaiL FoDowing lha Santa BaAan 
Uowout, tfia U S. Geological Survey modified OCS 
nmihtiofis in several significant ways. Further, 
laduitiy appears to be responding in other areas not 
dinetly covered by changes in the OCS orders. 

In general, the Council believes that OCS oil and gas 
technology can operate safely under conditions similar 



to those in the Gulf of Mexico and the North Sea. 
However, storm conditions in the Atlantic and storm 
and seimic cond M on i in tfw Gulf of Aliski praeent 

more severe threats to personnel safety and environ- 
mental protection than the petroleum industry has 
faced before. Industry's ability to use technology 

mental damage from oil and gas operations in new OCS 
areas. Careful attention to human factors, systems 
analysis, and penoonel tiaining are very important. 

Chapter 8 aMMa OCS tadnoiogy and pnedoaa In 
detail. The following recommendatkMtt for impmi^ 
ment are based on that assessment: 

• The continuing search for better technology 
moat bold upon an Inpfowd undafilindlug of 
the rdlc of human factors in equipment design 
and must be coupled with thorough training of 
the equipment operators. The Councfl reoom> 
aNnds tliat human factors engineering be 
employed to the fullest extent in the design of 
OCS oil and gas equipment. The Department of 
Hm Inlarior AooM review proposed daaigBS for 
fluHlfas to be used in new OCS aiaas and 
encourage the incorporation of ntan-ffiadiina 
engineering principles. 

• Training p rograms nucf not be raquiied for dl 
types of jobs, but certainly for the most critical, 
curriculum standardization and personnel certifi- 
cation should be required. The Councfl recom- 
mends that ttie Department of the Interior 
establish minimum Federal standards for critical 
OCS operator persoiuel and certify or provide 
for appro pri a te accreditation of the training 
programs. 

• Rapid, accurate measurement of downhole 
prernue appears important in unproving tlie 
abflity to maintain wdl control and to rednoa the 
possibility of blowouts. The Council recom- 
mends that the Deaprtment of the Interkir 
determine which technologies could improve the 
meanuement of the formation pressure near the 
driD bit and inoorporata them into tfaa OCS 
orders. 

' • Serious consideration must be given to post- 
poning laadng hi an OCS ragton fdiara oil cannot 

be safely produced and safely transported to 
markets because of significant threats of 
earthquakes, tsunamis, and Sevan storms. The 

Councfl recommends diat the Dqwrtments of 

the Interior and Transportation coordinate their 
evaluation and approval procedures for drilling 
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platforms for new OCS areat. They ihouU 
prepare deialed perfomuace nqpdmnaiilt tot 
such platforms, ooMUwlm filOy tiie attmal 

hazards in these areas. 

The Council recommends tliat the Deaprtment of 
the [flteriof, in ooonlinstkHi with the Enrir on- 
mental Protection Agency, develop more detailed 
guidelines for the disposal of drilling mud&, drill 
cuttings, and other materials, considering fully 
the results of the Bureau of Land Management 
monitoring studies of ocean diqwcal of dun 
materials in new OCS areas. 
The Council noommmds ditt tht Dopwtmntt of 
the Interior develop and incoiporate in OCS 
orders detailed performance requirements for 
production platforms and associated equipment 
to be used ki new OCS nwa, with ftdl €0ii> 
"videration of natural hazards. The Department 
should develop inJiouse capability, or should 
cootnct wMi • qnaUflod independent firm, to 
•nliMte the adequacy of the proposed designs to 
guarantee structural integri^ fubljeet tO Dttunl 
and maimiade forces. 

The Cooncfl recommends ttat subsea production 

equipment be used in new OCS areas where it 
would provide a higher degree of environmental 
protcciion and reduce conflict between oil and 
gM ofwntioat and co mp e tin g vm of flw ooeia. 
The Councfl recommends that the DepvtnMnt of 
the Interior develop detailed perfonnanoe lo- 
quirements for tuiface^ctoated subsurface safety 
valves and require their use on aD production 
wells in new OCS areas where technically 
feasible. The Department should encourage the 
dcvelopiiiettt of wdi vihiw wltti ^"y*** piMmo 
ratings and with improved reliabflity of Opnatioa 
over the life of the devices. 
In undeveloped areas like the Atlantic and Gulf 
of Aladca OCS, environmental loadings of oil and 
other materials should be kept at the lowest 
levels possible at least until environmental 
baseline studies audi as those recently initiated 
by tb» Bunau of Land llamgement determine 
the environmental risk from such materials. The 
Council recommends that the Department of the 
Interior and the BnvfroniiiBBtil ProlectloB 
Apency. in cooperation, establish effluent stan- 
dards for waste water discharge from OCS 
drilling, production, and associated operationa. 
Strang coodderation dumM beglvm to raqpiiring 
fautallation of the best oonunerciaPy araSaUe 
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control technology for ofl-water separation in 
n0«rOCS«n«L 

• The Council reconuiKnds that the Department of 
the Interior develop detailed performance re- 
quirements for satcty practices for well workover 
md nwiolng opantioni o> psodBctioM pirtfonwi 
and incorporate them in OCS orders for the new 
areas. The Department should consider regula- 
tions encouraging the uae of improved twb> 
nology to minimize the thiwt of bkww w ta 
during workover and service operations. 

• The Council recommends that the Departments 
of the InlKlov and TMiwpottrtloii and Iho 
Environmentil Fiotictiw> AgBOfiy develop and 
implement a common reporting system for all 
accidents associated with OCS operations. This 
I mpwved system ahouM provide ooaplite 
unambiguous reporting, with special attentioillo 
the aiudysis of cause-effect relationships. 

• The Council noommends that the Departments 
of the Intwior mid Tmaqwrtatton develop 
detailed performance requirements for OCS 
pipeline protection and undertake the develop- 
ment of pipeline integrity monilon to delMt 
incipient failures in OCS pipelines. 

• The Council recommends that the Department of 
the Interior, in cooperation with other Federal 
aganciet and tts affirffti4 iMmi vndirtaiBa 
advanced planning for pipeline corridor siting as 
soon as the location of potentially produdqg 
OCS amt ii known and da^gnata corridon 
v^iich avoid or minimize, to the nuxiraum 
extent possible, intrusion into environmentally 
senaitive areas in the marine and coastal regions 
ofnawOCSanaa. 

• The CoutkO recommends that the Coast Guard 
require that new tankers in the U.S. coastal trade 
(which would hidude tankers used to carry OCS 
00 to Aon) ba constructed with legiaplad 
ballast capacity preferably with double bottoms 
when stiip safety would not be jeopardized. 
Bidrttag tankan uad to cany OCS ol to diom 
diould be prohlbHad ftom discharging oily 
ballast water to the oceans. In addition, the 
Coast Guard should seriously consider requiring 
new and amiiUiig tUfi to employ advaooad 
accident prevention technokgin to improva 
vessel maneuverability and communications. 

• Decisions on offshore oil storage in the Atlantic 
and Gulf of Aladca OCS must ftaOy consider the 
potential Impacta of aavtra atom and nhiida 
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conditions. The Council re c o m mendt that the 
Departmenu of the Interior and Traa^ortatkm 

ofTdiore storage facilities and inooiponto dm 
into OCS orders for the new areas. 

• The Council recommends that the Federal 
flrmfHinwiit tnd to d urtfy wmiiiim cflbfts lo 
improve oil spill containimt ad cleanup. The 
Council recommends furtlMr that the Deptrt- 
marts of the Interior and Commerce and tha 
Environmental Protection Agency cooperative^ 
consider the identification of critical environ- 
mental regions in new OCS areas and the 
inoofpontlcMi of aiipfopriata aMamia inio iha 
National Ofl and Hazaidow Sltatmoai PoDrtian 
Contingency Plan. 

PhMihil^ Coonliraiiofi^ Mid Rtflulilioii 

Efltetlva plamiins f« and ntOatkn of OCS 

activities invoWe a number of elements: a rational 
allocation of r^ulatoiy rights and re^nsibilities and 
an effident means of coordination among entitias 
thidfli tin avdiority; provision for ensuring that 
necessary information is obtained and analyzed prior 
to regulatory actions and that the public has enough 
hifotmatkm to aDow tafonnad partlclpitioB In tfia 
process; ongoing systenutic evaluation of OCS tech- 
nologies and practices and incorporation into OCS 
regulations specific requirements necessary for enviroo- 
mantaSy sound opeiBtions;enA»oament of the require 
ments through effective inspecltoni and BVtctions for 
noncompliance; and meana for compansation of 
injured partlet ndian midiapi occur. 

These elements are discussed in dalail in Chaptar 9 
and are the basis for the foDowing recommandations: 

• The Council recommends that stataa affected by 
naw OCS davatopmant ttiangtfian fliair coaitri 
zone management programs by developing 
tpecial technical expertise on all phases of OCS 
development and its onshore and offshore 
impaeli. Sndi awpnalad atata aoaatd aona 
management agencies should attempt to ensure 
that state interesu and ragulatory autliorities are 
Mfy ooordinatad with Paderal OCS tadndcd 
and management activities. Federal agencies 
should make every effort to cooperate with state 
coastal zone management agencies on an ongoing 
baiii and at d daiBi of ttia nanagamant procaia. 

• Tha NBPA piocaa can be an important focus of 
Padaml-atala oooidinatioa oonoaraiog OCS 



development. The Council recommends that 
state coastal zone management agencies be given 
Wm oppornnmy so ooopaiaw wnn reoeni 
agencies in designing and paafadng environmen- 
tal studies used as input to the environmental 
mviaw procass, in addition to commenting on 

• The Coastal Zone Management Act provides a 
framework for Federal-state cooperation in 
planning for onshore development induced by 
uu opaianonai paiuouwiy anng of pipaunaa, 
refineries, and other facilities in the coastal 7one. 
The Council recommends tlut ttie Secretary of 
liOniinarce m|uin aun nan c o a wai nona pnna 
consider refineries, transfer and c onaa rii on 
facilities, pipelines, and related development as a 
condition of q>proval. State coastal zone 
managBmant agendaa and oonoemad Fadsnl 
agencies should jointly partie^ta tai davalopinc 
these portions of the plans. 

• Many Federal agencies, each with ^cific 
ariasiOBs, have rognlatoty and operating autiiority 
affecting the OCS. There is no formal mechanism 
for coordinating the exercise of their ntponU' 
Mltiaik Tha Conncfl noommandi lliat tfw 
inopoiad Department of Energy and Natural 
Resouroaiba established. This centralization of 
authority would inaease the effectiveness of 
Federal efforts in acUafing doaely lalatad 
regulatory objectives in the OCS. 

• The Council recommends that impact statements 
on environmentally significant OCS activities 
indnda in tha dUeuMiOtt of "iha la^ of 
potential uses of tlw aovironment" analyses of 
possible alternative uses of specific OCS, near- 
shore, and onshore areas. In addition, the 
S tate ments Aoold Include discussion of on- 
shore impacts. In commenting on draft state- 
ments, Federal agencies, states, and interested 
parties should give particular emphasis to thoaa 

• OCS decisionmaking could also be enhanced 
through regional, progranuiutic impact state- 
mantt. Hw CbuncH laoommanda tiut programp 
ma tic statements be prapaiad on a regional basis 
by all Federal agencies proposing environmentally 
significant activities on the OCS. Comprehensive 
OCS planning could be approaehad thnw|h vao* 
oncQlng various agency statement! in the cir> 
culation and comment process. 

IS 
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The Couad inoommendi that the Department of 
llw Intwior, iD eomiltitiM widi other appro- 
priate Federal agencies detemdiie the kinds of 
information and analyses neOBMiy fur adequate 
assessment of environmeotal ftdMs at all stage* 
of liMlin and dMdopnmit The Department 
should take measures to obtain such information, 
inchiding acquisition and analysis of high- 
wwlatioo, oear-airface seismic nfloctkm (bta 
fbr the purpose of determtnfaig the ntuie and 
magnitude oi feokflp huudi prior to tract 
selectjoo. 

The Couocfl recommends that the Department of 
die Inteiior consider the oompetithre conse- 
quences of requiring disclosure of certain indus- 
try data and analyses. The Department should 
weliih thoee consequences against the benefits to 
be obtained and develop standards for governing 
such disdoiuxes. In making that balance, it 
should ooodder particularly the need for in- 
formed pubHcpaiticipation in tiM NBfA pracesa. 
The Council recommends that, in order to deter 
violations of OCS orders rather than simply 
dnrtening the time that operaton take to 
conect noncompliance, the Secretary of the 
Interior propose sanctions requiring fixed shutin 
periods and administzatfve fines as enforcement 

The Council recommends that the Department of 
the Interior determine the frequency and type of 
inflections necessary to verify compliance during 
di ^iBMt of OCS operations. It should esublish 
inspection teams and procedures in light of those 
determinations and the scale of OCS develop- 
mrat in variom legion. State agndes should be 
invited to participate in these Inspection efforts. 
In addition, the Department should establish a 
formal traiiung program for the inspection staff. 
Citiien suit provisions, which aDow interested 
persons to sue to remedy violations of Federal 
regulations or permit conditions, can provide a 
uaefiil compliance mechanism. The Council 
recommends that the Secretary of tlie Interior 
seek the establishment of Mch a under the 
OCS Lands Act 

The Pedend Government should careAiOy 

sider the fuU economic and environmental 
implications of various types of liability-tauh or 
nofault-and various means of ensuring adequate 



compensation such as liability insurance for 
openton or a levotvins And flnauced duoaifi 
cfaailH on operators. The Council recommenda 

that a comprehensive Federal liability system for 
OCS-related oil ^ill cleanup and damages be 

6HHHI1W mOWpt mm WpWMDne 

RMnarchNMdt 

In the course of this study, the Council found many 
gaps in biological, physical, chemical, technological, 
economic, and social data. These gaps must be dosed 
and the research results must be usefully incorporated 
in improving OCS management decisions. We have 
mentioned earlier in this chapter ttie need for weBi- 
designed biological baseline and monitoring itndie& 
Questions of when, where, how, and what to measure 
also must be answered. Other biological research needs 
are outthied behnv and in Charter 6: 

• Population life histories for many ^Mdes, 
including identification of survivorship, fecun* 
dity, larval lifestyle, migrations, and behavior. 

• Community response at the ipedaa level 
f<Hk>vrtng polluting inddents or in controOed 
experiments. 

• Adaptations of organisms to oil exposure, 
jndffdhit gffWfWff chwuffTi 

• Impacts of oQ duihig aemithe staioa of ipedaa 

development. 

• Effects of oil on commercial fisheries. 

OCS technology diouM eonthme to evohe hi order 
to ensure lower levels of risks from operations in the 
Atlantic and Gulf of Alaska. Research can contribute 
to understanding the behavior of offshore structures 
under storm and seismic forces, to reducing dvonie 
pollution from OCS operations, to improvfatg the 
integrity of offshore pipelines, and to integrating 
knowledge of human factors engineering into design. 
Improved Federal performance standards for OCS 
operations Ihouid diaw upon die lanlts of Hch 
research. 

The Council believes that further study of ontoa 
hnpacti of OCS activities it needed. Studies focwhig 
on the socioeconomic impacts of OCS development at 
specific sites will be needed by local decistonmalcers. 
AvaBability of land for devdopment, hnpaeta on the 
quality of life, ddfls in population and employment 
patterm-aQ must be evaluated on a local basis to be of 
use in state and local plaiuiing. 
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Chapter 2. Oil and Gas Resoiirces 



GEOLOGY OF OIL AND 
GAS ACCUMULATION 

Of tnd nttvnl gu an hydrocubOM, Of fbofl Itacb, 

as are coal, shale oil, and tar sands. Natural gas is 
primarily methane, the simplest of the hydrocarbon 
compounds, ranging from natural gasolines to very 
vtocmu oilt. Intermediite bet i mn mliinl gM tab 
crude oil are natural gas liquids which are mixtures of 
propane and heavier compounds. They are extracted 
dming the pcoduclkNi of mtiiiil gM> 

Oil and natural gas result from the slow chemical 
change of biological material (dead marine animal and 
plant debris) that was deposited in thick layers of 
aedimentt during die lait 600 mBHon yean on irfiat 
«M then the earth's surface. After oil and nttuial gas 
compounds formed in an oxygen- deficient environ- 
ment, tbgy migrated upward through the watar- 
nturated sedimentary rocks (the hydioeiibont an lOM 
dense than water) and, eventually, either escaped into 
the atmoqthere or were trsfqped by a layer of 
teqwrnuaUe rode. At a mfarimum, large depoiiti of 
petroleum require the presence of, or proximity to, 
both thick sedimentary rock strata that were deposited 
in an aiqtropriate marine environment and suitable 
gBologio tiapi, 

Althou^ oil and natural gas accumulations are 
found throtighout the world, they are distributed very 
unevenly in the earth's sedimentary rocks-in fact, a 
laiga pfoportkm of ttw oi and gM diicomad to data 
haa bam loaOad in only a f««r ptaoaiL 

Mora than 8S percent of the world's hydrocarbon pro- 
duction phis reierves occuri in leu than 5 percent (238 fields) 
of aO producing accumulations. Even moie remarluible, 65 
ptreaot of the hydrocuboiu (pettokum plus pp) occurs in 

biffion barreb or a tffflkm cubic feet or nunc); and an 
astounding 1 5 percent oocws in onty two fanmenaa •ccunm- 

lations in lh<- MiiMle East Ngkm (GlUmW lUl lO Sudl AMMs 
and Buifaa field in KmniD. {11 
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Whether oil and gas are present in the Atlantic and 
Gulf of Alaska OCS areas Ls highly speculative. There 
may be large coiiunercial reservoirs in these regions 
enpMlabla with todv^ taehnology or only aonl. 
noncommercial reservoirs or trace amounti^ Because 
geological information on these OCS areas is limited, 
estimates are at best educated guesses and vary widely 
dependii^ upon tha nadiod of pradiettoa 

The following sections summarize data on w^rld 
and regional production, reserves, and estimated 

OIL AND GAS RESERVES AND 
RESOURCES OF THE WORLD 

Production of oil and natural gas is widely 
intematioiud. Sixty countries have proved oil reserves* 
and aQ but three are producing. Fifty-flvt countries 
hmo pRwad natoni gaa iomivm, and ovar 40 am now 

marketing appreciable quantities. A summary of the 
world oil and gas reserves and annual production levels 
ii ^¥«n in 7M» 2-1; datab n^y bo Ibond in 

Appendix D. 

The Middle East accounts for over 53 percent of the 
world's total proved oil reserves and 55 percent of the 
worid^ pfovad ofl l awwa i oflUioia. [2] It dw 
accounts for 18 percent of total proved gas reserves 
and SI percent of the proved gas reserves offshore. 
Saudi Arabia dominates proved ofl reserves both 
onshore and offldKwa, and ban doHiinatas proved gM 
reserves both onshore and offshore. Following the 
Middle East, the U.S.S.R, accounts for 1 1 percent of 
the total proved ol rasaivsa, and thiaa nortftecn 

'Proved or mmmrad nurm are tboee identified reaouross 

tagaOy extracted and whoee location, quality, and quantity 
are known from geok>gical evidence supported by engineering 
measurements. Further detlnition of these and other terms 
uaad to daoiry niiMal naouroet ii flvm in AppeadU G. 
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African nations Algeria, Libya, and Egypt account 
for another 12 percent of the toiai proved oil reserves. 

The JJt hm by far Ihe largest proved mtunl 
pe wieuiwii, over 26 percent of the world*s total 
reserves. (3] Of the 30 largest gas fields in the world, 
19 are in the Soviet Union and most have been 
dhcovwed inttw put decade. (4] The.Uaitod Stalei, 
with only 5.5 percent of the proved oil reserves, is 
second in natural gas reservea. The United States 
accounts for 18 petcent of llM wodd'a natuial pi 
leienm and hai 3 of the 30 laipit gat fielda in the 
world. 

Offshore production is becoming increasingly 
important throughout the world. Offshore proved 
laaema of aO and gas account for needy 24 and 26 
percent, respectively, of the total proved reserves, as 
seen in Table 2-1. Exploration is. underway in coastal 
wateia of 100 countrlea. and ofMioie production la or 
s(X)n will be underway in 40 countries, according to a 
recent United Nations report. [5] Offdioie oil 
production worldwide was approximately 9.1 millkm 
barrels per day, about 18 penent of total production, 
and ofTdiove gu production wmidwide waa SjO trillion 



cubic feet, about 10 percent of total production in 
1972. 16J The three important offshore areas the 
Pntlan Gidf, Venenieta, and the Gulf of . Mexico- 
accounted for nearly 80 peioent of the total ofMioie 
production in 1972. 

With discovery of oil in the North Sea less than S 
yeaia ago, one of the woddV nKMt abundant ofl 
provinces outside the Middle East was found. Over 12 
billion barrels of oil and 50 trillion cubic feet of 
natural gas have already been found, and some predict 
tint at leaat 30 bflHon bandi of oO will ultimately be 
discovered. (7] The average size of the five largest oil 
fields in the North Sea is nearly 2.5 times as large, as 
the five largest oS fields in the Gulf of Mexico. 
Production rates for the North Sea fields are as much 
as 5 to 10 times higher than those for the large Gulf 
fields. [8] It is estimated that production leveb should 
grow to 3 to 5 million barrek per day fai Oie early 
1980's. (9] 

In addition to proved and indicated-inferred 
reserves, estimates of undiscovered economically 
recoverable resources provide another yardstick against 
which the potential of VJS, OCS oil and gu vesourou 



TABLE 21 
World Oil and Gu Raaervu and Production' 





PrawdRMrvH 
ToMl' 


ITOVRI nVHWH 

OfMwn* 


Annual 
PioduBlion 


ON Oai 


OH 


Oas 


OB* 


Oat* 


Weitern Hemispti«r« 


79.6 




405.7 


48.4 


97.5 


1B.7 


274 


(U raited StatM) 


(363) 




(271 5) 


(10 1) 


(44.5) 


(9.5) 


(22jOI 


IMntam Europe 


12.1 




178.4 


12.0 


64.0 


0.4 


2j» 


Esitam Ewrope. U.8.8.R. 
















and Peopia^s RapubHc of China 


98 0 




664.4 


1.5 


1X> 


8.9 


0.2 


Middle East 


355 8 




344 2 


87.0 


2S00 


17.2 


2.9 


Africa 


106.4 




189 0 


4,7 




5.7 


1.4 


As»l>Mifie 


14.9 




101.2 


&jO 


77.0 


1.8 


0.7 


Total world 


9BM 




fjM2J» 


1«8j0 


488j0 


40.7 


44J 



' Oil in billion barrels, gas in 
'As Of tha and Of 1972. 
*Aa of March 1973. 

*For 1972 
'For 1970 



vilKon eubic feat. See Appandlii O for dattili. 



Souraw: Fadaral Powar ConmiiMion, Nationtt Ga* Suppty am/ Ornnand. 1971-1990 (Washington: U.S. Govamnwnt Printing 
Office. 1972); Frank J. Gardner. '•1972: Veer of tha Arab." Oh and Om Journal, Owe. 29, 1972. pt 80: Nixon Quintralla. 

"Reserves Lessen Onshore and Increase Offshore." Offshore, April 1973. p. 59; Uniwarsity Of Oiciahoma TaChnoMev AaMCHnant 
Group. Energy Under the Oceans (Norman: University of Oklstioma Press. 1973). 
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can be measured.* Recent estimates of undiscovered 
economically recoverable mouicet range Uom 2.000 
to 2.S00 UUion barreb worldwide, of which the Uiited 
8tat« imy have from 100to4<IObillkmb«ii«li. 

OIL AND GAS RESERVES AND 
RESOURCES OF THE UNITED STATES 

Oi! W3S produced commercially in fhe United States 
from wells drilled on land over 100 years ago. The first 
weOa oflahore began opera tiom in 1896 in Sootfiem 
Catifomia 

Domestic production of oil and gas offshore has 
been bicreaiing steadily and in 1972 rose to over 12 
peraent ol total mtkiml pfoduciloa (aee TMh 2>2) 

TABLE 2-2 
Anninl ONWiorv ON wid Gw Pkoduetion 
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1888 


1870 
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Swte waters 


28 
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.001 


J041 
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J46 


2.288 


2J81 


TtXM 


















Stale waters 
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MB 


.132 


MB 
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.132 


.148 


Offshore tout 


















State watais 


67 


98 


218 


157 


167 


J83 




.304 


OCS 


60 


146 


361 


412 


.273 


J846 


2.412 


3.040 


Total 


117 


243 


876 


909 


/m 


838 


3Jn8 


3J83 


u s total 


2,574 


2,849 


3,517 


3,462 


12.771 


16.040 


21.921 


22.910 


OCS psrcsntaBB of 


















U.S.tOHl 


3 


8 


10 


12 


2 


4 


11 


13 



' In billion barrels. Includes both crude oil and natura' gas liquids. 
' In tri:lion cubic feet. 

Source; U.S. GeolOBtcal Survey. Oepartment of the Interior. Outer Convnwital Shaft Sutistic$ (Washington; U.S. Government 
Printing Offlet, 1673). 



Table 2-3 pre&ents domestic proved reserves both 
onshore and offshore. As shovm. oiTshore petroleum 
UqpiUI nmrm aoooant for oMify 16 pnoMt of tfw 

total. Proved reserves of natural gas offshore account 
for about 18 percent of the total. (See Appendix E for 
further detaOa.) 

EMiMlei of the litdlcated'infeTTed leaeivet and 
midlicotered economically recoverable petroleum 
resources vary widely. The L'SGS estimates that 
indicated and inferred reserves of crude oil and natural 
gM Hqiddi langa from 25 to 45 MUion baneh and of 
natural gas range from 1.30 to 250 trillion cubic feet. 
(10] The uses also estimates that undiscovered 
economically recoverable resources of crude oil and 
notunl gw liqulda lanfe firom 200 to 400 bOUon 



'Indicated menes are those for which quality and quantity 
are computed iMrtly using measurements, nmples, and 
ptoductkm data and partly by jpn^tsctioB based oo 
geological evidence. Imfkmd mtrret aie those for wMcfi 

quantitative cstini.itc"; ,irc ba^d largely on broad k.f^iiu !cd>.'c of 
tlie fcologic duracier of the deposit and for which there ate 
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eeonomicaUy recoverable retourcet are tlioie which may be 

but which have not yet been kSentifled by drilling. Exploration 
that confirms their existence and reveals quantity and quality 
will permit their tedassification u a reserve wUch can be 
eeeHPsnhaBir exttaeted. (See AmisaillT E far Itothar detail) 
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TABLE 2^ 
Oil tnd Gh Prawtd ftawrvM' 





PMrotoum 
liquids* 


Nnural 


WInlfiPlw 


4a 7 




Lowir4l 


31 jO 


180 JB 


Alaska 


9.7 


28 5 


Offihort 


7.6 


47.8 


Lovwr 48 


6.9 


46 0 


Gulf of Mmioo 


(4.0) 




Ctlifoniia 


QM 


e.7i 


Alirin 


OJ 


1J 


Tout 


48 3 


266 1 


^ 







* EMhnMM iwM « Of P«b. f 4« IfM. 

WMion bmlt. liHtadM batfi eni* oil «nd iwtiini pi 
Hqukk. Cnidt eR Moountt for sbout SO poraont of th« tonl 
po u e lw iro liquid rvaarvts. 

*ln trillion cubic fttt. As of th« md of 1972, cumulativt 
production of p«trol«urn liquids was 1 15.3 billion barrels, and 
cumulative production of natural gas was 437.7 trillion cubic 

fMt 

Sourct: U,S. Geological Survay, Dipartmant of the 
Interior, "UA. PMroltum «trt Ntmral Qm nmtwem," Moicli 
1974. 



barrels and of natural giu range from 1,000 to 2,000 
tiiUloa oiMc flMt (Mt Tabfat 2-4 aiid 2-5 for Mlacttd 

estimates). 

Althou|h the raoge of the USGS estimates iiKludes 
moct of fht otfier wlimilM, kmm Mtlmates, especially 
those by M. K. Httbbert, in significantly lower. (II] 
Hubbcrt's estimates suggest that the United States has 
already peaked in crude oil production and will soon 
peak in mtunl gu ptodoetkMi. Became 1 15 billion 
barrels of petroleum liquids has been produced (by the 
end of 1972). his estimate that 231 billion banels of 
liquids wfll idtimately be produced ini|>lias that on^ 
half the petroleum liquids has alieady been extracted. 
Further, using the USGS estimates of 48 billion barrels 
of measured reserves and 25 to 45 billion banels of 
indicated-lnfisned leaervet, Hubbert*s projection would 
mean that these li only 20 to 40 bfflion barrels left hi 
the undiscovered recoverable categorv'. His projection 
that 1.200 trillion cubic feet of natural gas will be 
produced bnpHei that about 37 percent of the Nation^ 
natural gas has been extracted. 

The recent NPC and Moore resource estimates are 
somewhat higher than the Hubbert estimates. [ 1 2] The 
NK petroleum Hqoidi and natuial gaieatlniatea are 37 
and 55 percent hij^ier, respectively, than the Hubbert 
estimates. The Moore peuokum liquids and natural 



|ia eetimatea are about 90 and 30 percent higher. 
mp e c t h ely. The lower range of the I'SCS estimates 

is rou^ly comparable to the NPC and Moore 
estimates, but the higher USGS range is sigiuficantly 
above dw other eetimatea. For example. USGS 
estimates for petroleum liquids range from about 70 to 
165 percent alwve the Hubbeit estimate, and the 
natural gas esttmatea mge from about 50 to 150 
percent higher. The USGS natural gas esthnates range 
from 50 to ISO percent aboNW the Hubbert eatimate of 
1 .200 trillion cubic feel. 

The wide variations in resource estimates arise, in 
part, from the use of different predictive techniques. 
There are two major approaches-geological and 
mathematical. Although both vat oil and gas 
expiofalioii and production statiatiGa, geological 
methods explicitly relate them to the area or volume of 
rock strata potentially containing oil or gas and to the 
technology used to extract the raaouioea. Mathematical 
methods project future trends iningpaitatatistics, thus 
only implicitly considering evolutionary trends in 
geological and technological factors. The National 
fttrdeum CouncH, U.8. Geiriogieal Survey. Potential 
Gas Committee (PGC), and Weeks all use the geological 
method. Elliot and Linden, Hubbert, and Moore use 
mathematical methods. [13] 

nwAtlaniieOCS 

Q*olofly of Hm AttanUe 0C8. The Atlantic 

outer continental shalf la relatively broad and slopes 
gently . Along most of the eastern United States it is 75 
to 100 miles wide (to a depth of 200 meters), although 
tiw Mtf k between 250 and 300 mOea wide off New 
England, is about 20 miles wide off Cape Hattebi^ 
and is leas tlian 10 miles wide off southern Florida. 

The thick aed fa ne n ta that aecumutatod under the 
Atlantic OCS consist of sand and mud eroded from the 
eastern United States -especially from the Appalachian 
Highlands— and carried to sea by rivers. Carbonate 
roeka' are alao known to be present The geology of the 
Atlantic OCS generally resembles the onshore geology 
of the upper Gulf coast-east Texas, northern 
LouisiaiM. southern Arkansas, and Mississippi. [14] 

Pirom Oipe Cod to FloiMa, the dielf is a aeaward 
extension of the Atlantic Coastal Plain (see Figure 
2-1). Here the sedimentary rock thickens from less 
than 3,000 feet near the coast to 10,000 feet, in places 
to more tiian 25X100 feet near the edge of the siietf. 
[15] Major geological features in the area are the 
Baltimore Canyon Trough stretching from Long Island, 
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TABLE 24 
BVMcno uuiiwm or i im I'vumNvn lkpiiqi 
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4»-T0 


a» 






Subiatil 
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OTMiera 

Gulf of Mtxico 


30 50 
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10-20 
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10>20 


6 






AMia 


aMO 


29 










»1 






ToHl 


atMio 


317 


aai 


438 



'In billion berrcli. Thet* total retource ettimstat includa cumulstlvt production. resiTves (botti 
measured or proved flod mdiCcitod inferred). and undiscovered economicjiiv recoverable resources of 
both crude oil and natural gas liquids. (See Appendix E for a description of the Dvpartrnent of th« 
Interior mineral ratourcc classification.) 

'US. Geological Survey. Department of the Intarior, "U.S. Petroleum and Natural Gm 
RMourccs. " March 1974 (See Appendix E for dttaiU.) 

*Tht NmkmwI PMroiaum CounoH. •ompoMd of induMry mpofli, wbieh oMns tho SMrnary of 
tfio Inlvior. NathNMl raiinlMii OoMidl. CUL 
Oouneil, 1033). Tta NPC wUmom «l mtfmMly < 
craov ON ranunw tMMm hw srouno mo con uRimoiifv do onoovoroof vm> oonvomo w 

lO Ci OMOii b li romran wiiio a cumulattva 33 poroant roeovery effictancy. Then 49 bifllon borrols of 
noturai gaa liqukh (anuminf an 80 percent reeowery of 61 billion barrels) we* allocated to ttie 
different areas foltowirvg the distribution of natural 93s resources presented m Table 2-5. 

*Moore's estimate of recoverable crude oil (353 billion barrels) includes a constantly increasing 
recovery efficiency -projected to 42 percent by 2000 anri ultimately to 60 percent-much higher than 
officienciet used by others. C.L. Moore, "Analysis and Projaction of Historic Patterns of U^. Crude 



on and Natural Gas." in 
P o ir ola um Councii, 1970K 



N.Y., to Virginia, the Cape Fear Arch, the SoiMheast 
Georgia Embayment stretching from South CtroHna to 
Oi|ie QnuNenl, and the Hake Plalean in mudi deeper 
M wcd of the Southeast Georgia Embayment. 
Because two of these, the Baltimore Canyon Trough 
the Southeast Georgia Embayment, have thicli 
MdMbnttiy deporils md are jBiieiiBy cownod by Ina 
tfian SOO feet of water, they receive special attention in 
this study. In the Baltimore Canyon Trough, the 
aedimentaiy depoats may be up to 40,000 feet thicit. 
Ow MjOin cubic mOM of Mdiimnts with potential 
for oil and gas are present in the trough. (16) 

The Blake Plateau, which nuy have 30,000-foot 
tMek depodts. it 2300 to 3/X)0 ftet beanth tiie 
ocean surface. These depths are beyond current 
technology, ao the BtiiGBiliitattwunotcoaiidcndiB 
this study. 



{WsriiiofMN: llMiflfwl 



Southeast of New England is another basin with 
petroleum potential-the Georges Banli Trough* 
"Basement locka," the hard, bffttk rodo Met granite 
and nuMe or vnll-consolidaicd sedimentary roclcs, 
are exposed aloilg the New Engiand coast, but thick 
sedimenuiy aectioos he offshore. The Georges Bank 
Trou^ is ^st flueh a dopodt ■boot 175aritetlong«Bd 
to miles wide in a depression of baMMBOt rocks. Its 
center lies about 130 miles cx<it of Nantucket. Mass. 
The sedimenu there may be 26,000 feet thick. [17) In 
the entire beahi, 30,000 to 604X10 coUc milaB of 
sediments may contain oil and pns ( IS] 

North of Georges Bank is the western Nuva Scotia 
shelf, an area which appears geologically sinlir to 
Gwagn Bank. Exploration for oil and ps has recently 
begun on the Nova SIcotia shelf; 89 exploratory wells 
have been drilled offshore. This dnliing has demon- 
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TABLE 2« 
S titoti d Ertimim of Total Nttural Gw' 
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eubiefaatl 
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Hubbart 




Onahor* 
AMia 
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1M 


a 
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Gulf of Mmioo 
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15-25 
55-110 

170^ 

490400 


220 
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60 
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400 






Total 


1,340-2.950 


1,855 


1.200 


1.550 


'Thaw total rwourea «• 


tliviMti tncNicto cuittuli 


tfvV pCOAlCll(M1, f 


iMffVM Ibulll fnBMUfKl Of pf owtf 



and indicatad-inf erred), and undiicovered «conomicaliv recoverable resources of natural gaa. Saa 
ApparKlix E for a description of tti« Oepartrnent of the Interior fTMnaral ra$Ourca clauification, 

'U.S. Geological Survey. Department of tfie Interior, 'VM. ff i lW laiWW Wld NnuMl Gm 
Ratourcai," March 1974. (See Appendix E for details.) 

'The National Petroleum Councit, composed of industry experti, >vhich advisei the Sacratary of 
Intarior. National Patrolaum Council, (/.& Entrgy Outlook (Washington: National Pvtroleum Coutwil. 
1072). TiM NPC attbnM ralM ImmNv on tfia 1970 Potential Gas Committee estimate. The NPC 
wtliwit did not diitinBMkh batwm n ontto n nd offahora Altaian goK thua 277 irMtioo cubic faai of 
nai UM Bo l aw d gM mm sitaemd in pnapor tl oii io *• UtOS MtlmM of pa prediMiien omhon and 
offilwio AlirtVi F(irdw« 907 iriNion flublo iNt of MMOiMid md diMOlwid pt fMi oNoMMd to dio 
dHfaiont oiHa foUowinc tlia dktflbution of onida oil laaoureaa pvatantad iti Tablo £4. 

*C.L. Moor*. "Anatytis and Projaciion of Historic Patterns of U.S. Crude Oil and Natural Gas," In 
Wutum HtnhumPmritKU of Of Unind States (Washington: National Petroleum Council. 1970). 



.ttrated that hydrocarbons, especially natural gas and 
. natural gas liquids, are present in sediments similar to 
thaw of the Georges Bank. To date, four wells have 
indicated commercial quanttliM of natunl gas and 
natural gas liquids. [19] 

Ganaial^, tfie iMuHa of onihove txpkmtloa ahmg 
the Atlantic Coastal Plain have been so discouraging 
that little exploratory drilling has taken place either 
omhore or in state waters. In southern Florida, limited 
tifdonlka kaa ykMad only fourniwlcnida ol fMdi 
and no natural gas fields. 

Ettifralod Rnourcos. Estimates of petroleum 
iMouicei in the Atlantic .OCS do not dhtlngiiMi among 
die Georges Bank Trou^, the Baltimore Canyon 
Trough, and the Southeast Georgia Embayment. 
• Rather, they treat the Atlantic OCS as one province 
abttehing finm ttia Guiadian bolder to Roilda (aae 

•Table 2-6). Estimates of undiscovered ccondmically 
recoverable crude oil and natural gas range from 5 to 
20 biUion bands and from 35 to 110 trillion cubic 
fiwt.n^aelhrriy. 
34 



ThoGuif of AiaAoOCS 

Goology of the Gulf of Alaska OCS. TV 

outer continental shelf in the Gulf of Aladca is 
considered the most favorable area of the Alaskan OCS 
for ol and pa ppodoetiaa, in part baeame it ina a 
climate less hostile than that off the North Slope and 
in the Bering Sea. The prospect of oil and gas 
accumulations is suggested by onshore geology and 
infiwrad offthofa pohv tfaoy ofl Md gaaaaopaaxM 
onshore; these have been known since From 
1900 to 1933, 41 wells were driUed onshore. A small 
ol Md. dbeovcitd natf KttOBa In 1902 nd 
abamdomrd in 1933, produced IS4JCXX) banela of a 
parafTin-bascd oil from 18 shallow wells. (20J Since 
1954, 26 wildcat wells have been drilled, indudtnga 
diy wal to die OCS near MMdleton Maad, 70 nrikt 
south of the mainland. (21 ] 

The Pacific Margin Tertiaiy Province extends 900 
mflea along the aouftem coaat of Alaiita, covering 
40m tqum mOaa (aae Flgnie 2-2). Only 6j000 
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TABLE M 

&timMK of Undiscovered Economically RieavwiMt 
Oil and G« in the Atlantic OCS 





Cnideoil 
Ibillianbenile) M 


Mm cubic feet) 


U8QB f 1«74> 


' 10-20 


S5H0 




44 




NP&PGC (1970)* 


19 


46 






8B 



'The USGS estimate include* both crude oil and natural tat 
liquidt, io it may be IS to 20 peroant higher than for crude oil 
only. U.S. Gaotoflical Survey. Department of «ha iMwfor. 
"U^. Peiroleum end l^latural Gee Reeouraaa," Marah 1V74. 

*TlM NPC eetlmeM Indudee 10.7B Mllien baneto of 
oiMn^leee ftor die Adentlc eflMiore area nerdt of latitude 33* , 
1.18 bilHon borreto fttr die offdwra aree wuth of 33* to the 
Plerlde boundary, and 1.90 WNkm barrels for the Florida 
offdtora. National Petroleum Couneit, U.S. Enargy Outlook 
fWashington National Peiroleum Council, 1972). The 14.4 
billion barrels total was converted to ultimate production with 
a 33 percent recovery efficiency. 

'The NPC Committee on Pouible Future Petroleum Pro*- 
Inaai preaentt independent attimatet of recovereWe oil re- 
•ouroa* but ueeethe Poientiel Gee Convninee'i 1068 eednwM 
for uitimett natural fat produedon from tha Adande 0C8. 
Nadonel P at e ala M n i CauMH, Amvw ffetroMiMi ^iwlnem of 
Mv t/nAad Stmt mMilngton: Netionel Petrdaum Council, 
1970). 

*The Potential Gas Committee estimate includes the entire 
Atlantic offshore a'ea, except Florida, to a depth of 1,500 
feet. U.S. Geological Survey. Department of the Interior, 
"Comparison and Oiicutiion of Some Eitimatet of United 
States Reeouroee of Petroleum Liquidi end Natural Gee," 
Appartdix 7 in Outer Contbmtfal thtlfNKiv *mm, tanata 
Committee on Interior end Intular Affeiie. fOnd Cono. 3nd 
Sati^Hr.tt-a?,pt1<1973l. 

square miles (along the coast from Cordova to 
Yakutat) is onshore, with most of tha nmainder lying 
in tfw outer contlmnlal dialf . Tha TBrtuy NdtaMnM 

arc thick 10,000 to ISjOOO feet-ivllh t voluiM of 

50.000 to 75.000 cubic miles. (22) 

Offshore exploration of the province began in the 
iiiili-1960's, and an extensive amount of seismic daU 
(2S/iQ0 1o 7S/M10 HoMBlfi^ hM bMtt eoOoeted by 
the industry. In addition to other geophysical surveys, 
a shallow, seafloor coring* program involving 60 cores 
(to • maximum depth of 300 faet) was conducted in 
summer 1971. Within the oentnl aMtioa of 
Tertiary Province, over 50 geological structures capable 
of trappbtg hydrocarbons have been delineated. Some 
of tfwie ftnictttiw am bufa enoui^ to be cfaMrified n 
"giants"-they could contain at leaat 1 bflUoa bands 

of oil. (23) 

Another cause for interest in the Gulf area is its 
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praxfanlty to the Cook tnlet Pravinoe. Conuneidal 

quantities of oil were discovered on the Kenai 
FiBQUUula in 1957. Since then 6 oil fields which may 
contain 2.6 bfllion bandi and ISgasfMdswbkhnay 
contain 5.0 triUion cubic feet have been dlMOveied. 
Undiscovered recoverable oO and gas resources may be 
three times as high. I24j In 1972,64nuUion barrels of 
pelwI e UM i Hqiddi and 75 MBIon cubic feetofgai wei* 
produced from offshore wells in Cook Inlet. [25] 

In February 1968, the Bureau of Land Management 
called for nominations of tracts for a poaaible oil and 
gas lease sale in the Gulf of Alaska. The proposed lease 
sale covered the central section of the Pacific Margin 
Tertiaiy Province. Nominations were closed in 
Dec em b er 1968, but the bearinp on the propoaed sale 
were poe^oned and thwe has been no subssquent 
action. 

Estimated Resources. No definitive estimates 
have been made of oil and gas resources in the Gulf of 
AtadB OCS. Eatfanatet for the Gulf have been included 
in those for southern Alaska, the Alaska OCS. and total 
Alaska (onshore plus offshore) Several approximations 
of the resources are presented in Table 2-7. The 
unoBoiifvieo ocoauuiHiauy leuffeiauH (m naooicaain 
the OCS area appear to range from 3 to 25 billion 
barrels, although most predictions are at the lower end 
of the range. Natural gas resources may range from 1 5 
to 30 triOhn cubic feet. Proved crude oO raaarvet aie 
less than 1 billion barrels, and natural gas reserves are 
less than 2 trillion cubic feet in nearby Cook 
hilet. (26) 

HYPOTHETICAL OIL AND GAS LOCATIONS 

fai ocder to estbnate ttie potential enntramnenlal 

and economic impacts which might result from 
discovery and development of oil or gas in the two 
OCS areas, it was necessary to assume the approximate 
location cf potanttal oil and gas accumulatlona. Many 
effects of potential OCS oil and gas development are 
site- specific, e.g., dispersion of oil spills depends on 
local winds, ocean cunents, and tides. SiraAady, 
analysis of the otuhore enviromnentel eflects of 
pipeline corridors and refiner>' construction and 
operation requires an assumption of the approximate 
location of potenttsl OCS oU and gu fleUs. 



*A Une-dOi** ef Mliailr data « that acaouat of data 
aeeoMlatad dating I ndlaoffliovemaMby thaneeaaalMaee 

ship. 

fCodat" U explainad in Chapter 4. 
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TABLE 2-7 

EMimMM of Unditcoverad Economically Raoorarilil* 
Oil aid Gm in «• Gulf of AlMki 



CnidaoU NMuiiltM 
ffaNlloii firillloii 
barrairt eubie faat) 



QuHof AlMkaOCS 



NPC (1972) 


•4 




aMwwM iDfaaaMd mIb 






area only) 


»7-20 




CEQ (ahtr USOS) 






CEQ (aftar Slleoxl 


«MB 




TeMiAla*aOG8 






NPC 


77 


•180 




'?8 56 


1SO-300 



■ The NPC estimMa Of 11 J billion bwrats of OiHri'ptaM in 
the Guif of AlMica tum eo m m m i t» ultimali pradustiaii wMi 

• 33 Dfciiii neovwv ■ffidaiiar. NaliaMl PMfBlauni CameN. 
U& £M»|y OMdoa* IIWMWag m i; Natfanai Mralaun 

Coundl, 10^^l. 

*Ettlmst«d by J.H. Siloox on th« baali of a 00,000 cubic 
mile propMcd lease tale area in the Gulf of Alaika. J.H. Sticox, 
tettimony at the Hearing on Oil and Gas Developnnent in the 
Atlantic and Gulf of Alaska OCS conducted by the Cooncil on 
Environmental Quality, Anchorage, Alaska, Sept. 26, 1973. 

* Using USGS astimatat for oil and gai raaouroas in tha 
•ntira AlMka OCS, mourcai in tha Gulf of Alailta OCS vwara 
■Mimud toy wnli^tiiig vwith (ha ratio of Paeifia Margin 
Taniarr Prowinea aiaa «» *a wnl AMka OGI ana. US. 
O aala g ioil Smay, Oapartmtnt of tht Iniartor, UJ. Pano- 
lium and Natural Oaa RMources," March 1974. 

* Using G, Gryc's estinnatei of the volume of the Pacific 
Margin Tertiary ledimentj (50,000 to 75,000 cubic miles) and 
Silcox'i recovery ratios an sitimata of recoverable oil In tha 
entire Pacific Margin Tertiary Province waa made. National 
Petroleum Council, Futun Fnrohum Pimkiet i of lh» United 
»Km fMaMneton: Natianal Nuemaw Counail. 1970); 
9ia e w,B0laa«piai 

'Tha NfC aMimaat of 277^ trtMon aubie «a«t for AM» 
eeaa anoGaini lo onanofv oto ornnofv wnia na oiwioiar 
of f rftora racoverabla resouroaa ratio In tfie USGS aitiniatn. 

*Tha USGS estimate includes tMth crude oil and natural gas 
Hquids. so It nnay be 15 to 20 percent higher tlMO Hw OMmt 
estimates. U.S. Geological Survay, note 3,sii|p#a. 

Methodology 

The Atlantic and Gulf of AJaska OCS regions have 
been established as piospecUve oil and gu provincn. 
Bectiiw axplontoiy dffflbig hai not yat bean 
conducted,* no one knows whether commercial 
quantities aiie preaent there. Both areas have been 
mtilacttd to exlmriw private geophysical reconnaii- 
Mooe wliich has oonfinned the presence of thidc 
sediment deposits as well as favorable geologic 
structures. The U.S. Geologicai Survey has purchased 
tone of thaw data, but becsnae of contiactinl 
ptoviskMu, ndlhar tha data nor analytical rtaults 



derived from them may be released pubUcly. 

Using such data, the industry and USGS can 
differentiate between more and less attractive pros- 
pects for oQ and gas exploration. Sopkbticaled digital 
processing techniques- bright spot proces-iing have 
recently been devdoped which provide more positive 
indication of the preaen c e of aigniflcant amounla of 
hydrocarbons in subsurface formations. [27] However, 
it IS still not possible to pfaipobit futtti* fields without 
exploratory drilling. 

In conaultation with the Geological Survey and 
other Federal agencies, CEQ developed a methodology 
to locate hypothetical potential oil and cas accimnila- 
Itons. First, because the seismic data purchased by 
USGS are proprleiaiy, on^ pobHcly avdaUi data 
wen used. Second, becauw the hypothetical areas did 
not need to be located piedidy, they were identified 
by a cMe with a 25-aB» twStut. TUrd, the drdes 
mm portioned to peirait a wide ge(^aphical 
distribution of sites and to enclose a number of kx-al 
areas wiiich demoiutrated enhanced potential tor oil 
and |M aeeumulatkNis at acoearible water depte. 

In general, the hypothetical resource areas encom- 
pass one or mote locations where the geological 
fonnations exhibit irregularities as shown by changes in 
IBophyrical p rope r ti ea . The geophysica] irregularitiea- 
or anomaUes-were identified in published gravity, 
magnetic, and seismic data. Only irregularities in the 
proximity of thick ledhnenls (lO/MX) feet or morel 
and undedying areas covered by water depths (600 feet 
or less) accessible with current technology were 
considered. A more detailed description of the 
nediodalov. aa wdl aa a bibllognpliy lifting the data 
aoucet ined tauhe analyili, are gbea hi Appendbt F. 

Hypothotical Locationa 

Ifypodwilcal locations of potential oB and gat 

B C C n nail a tin ns were developed in the three major 
sections of the Atlantic OCS and in the Gulf of Alaska. 
Four were developed in the Georges Banic Trougii, live 
in tfie BaMmoft Cinyon Tnw^, and five tai the 
Southeast Georgia Embayment (see Figure 2-\). For 
the Gulf of Alaska OCS. nine locations were developed, 
coveting both sections of the Pkdfic Margbi Tertiary 
Baain-the Gulf of Alaska Tertfauy and Ihe Kodlak 
Tertiary (see Fipite 2-2). 



*Excapt for tiwoaadiy waBdiflMofTMiddletoaldaadla 
thaGolTorAMca. 
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SUMMARY 



Rapid expansion of exploration and production of 
oil and gas offshore is due both to improved capability 
to operate in deeper water and to the presence oft&hore 
of gMilogie foranlion favoiable to aocmmihtioii of ofl 

and gas. 

Because of theii favorable geology- thicic, geologi- 
cally young marine sedhnentt-the Atlantk and Gulf of 
Alaska outer continental shelves have potential for 
future oil and gas development. Fstimates of potential 
oil and gas resources in these CCS areas vary widely. 
EUlmalei of tmdiicoverad econondcaBy recoverable 
crude oO and natural gas production from the Atlantic 
OCS range from 5 to 20 billion barrels and 35 to 1 10 
trillion cubic feet, respectively. Fur the Gulf of Alaska 
OCS. aatimaim nnfla from 3 to 2S biUUm banab of oil; 
estimates of natural gtt icaoiucea langR from I5to30 
trillion cubic feet. 

Whedter commercial quantities of oO and gas are 
present in either OCS region is not known. Using 
indirect geophysical techniques, all indiistrv- and the 
USGS can do is to locate areas geologically lavorable to 
petroleum dcpoalta. Explontoiy driliog is requited to 
confirm whether oil and gas are present. 

Because hypothetical locatioiu of potential oil and 
gas fields were needed for environmental and economic 
modeling, a methodology for developing approxfanate 
locations was devised. Geological data used were 
limited to those that were publicly available. Although 
IMoprietary seismic data would have provided more 
detail, development of approximate resource locatkms 
using publicly available data was adequate for puipoiai 
of modeling. 
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Chapter 3. Perspectives 
on Energy Growth 



U.S. energy consumption has been accelerating since 
1950. Although part of this growth is due to increases 
In population, enetgy me per ctpitt hm beea growing 
filter thin popnhlion (lee TMk 3-1). 

Conaimption of energy is very much affected by a 
variety of factors, including the state of the economy 
and tfw businen cycle. For eximple, tiw growth in 
energ\' consumption from 1970 to 1971 was only 1.9 
percent. However, this small increase was strongly 
influenMd by the slow rate of recoveiy from the 
1969-1970 recession. The boom experienced in 1972 
raised the rate of growth to 4.9 percent. (Sec Appen- 
dix G, Table 1.) Preliminary estimates for 1973 
indkata a decUna in tha growth rate. 



TABLE 3-1 

Pofwlation and Energy Conwmption. Qro«Mh 
Ratat' 



Time 
p«riocl 


Avengi 

poputotiofi 
a'Bwlli Me 


Awmge 

per capita 
groMtnergy 
amwth rale 


Avaraga 
total gross ertergy 
consumption 
afOMMh rale 






Par cant 




1960-1970 


1.6 


2.0 


3.5 


19e(»-1«70 


1.3 


7S 


4.2 


19te-1970 


1.1 


3.7 


4.8 


1971-1972 


0.9 


4.0 


4A 



■GroMrth ralM an erieulMad from ttt nm antf last yean 

only. 

Sources: Waltar G. Duprn, Jr., •The Natianal Energy 
Scene," Bureau of Mines. Department of the Interior. 1973; 
Walter G. Dupree, Jr. and Jam. A \\l'^x. United States energy 
Through the Yeer 2000 (Washington: U.S. Gowmmant 
I*iintinf0ffiee,1«72>. 



HISTORICAL ENERGY MIX 

The mix of energy supplies in the United Statei hai 

changed considerably ainee World War II (sec Table 
3-2). In 1947, coal supplied nlmost one^half of the 
country's energy needs. Coal's share decreased to 38 
peroent by 1950 and it now lege than 20 peroant. Un 

of natural t^as increased most sharply, doubling to 32 
percent of the Nation's total cncr|;y consumption. 
Petroleum now supplies the largest portion (46 
percent). 

I'ntil recently, foreign petroleum exporting nations 
increased their production each year, and the United 
States bot^t more from them because It wai cheaper 
and domestic resources were limited. Many experts 
suggested that by 1985, the United States would 
depend on imports to satisfy over SO percent of L.S. 
p^ralainn naadi. It appaan that U.S. anargjr 
consumption baiad largely on imported oil could 
keep growing at evtr increasing rates. But recent 



TABLES^ 
U.S. Energy Mta of Primary Fuel Souraia 





1947 


1960 


1960 


1970 


1972 


Coal 


47.9 


3B.0 


meiN 

22.6 


19.3 


17.2 


Petrolaum 


344 


30.7 


46.1 


434 


464 


NenmlfM 


13j6 


i8je 


2iA 


324 


324 


Hydropower 


^A 


4.1 


3.8 


3.9 


4.2 


Nudaar power 








0.3 


0.8 



Souraa: Walter G. Ouprea. Jr., "The Netieaal EiMigv 
Sesne^" MmM eff Mnes, l>«ariiiiMit of die huarior, 1873. 
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evaatt, including boycotts of foreign oU imports into 
the United States and wild price fluctuations for 
foreign crude oil, have shifted national efforLi toward 
developing the capability for energy self-suffidency. 
AutlMr, it it dew tint iwhieing tfw demnd for Muce 
MMfgy resources throu^ energy conservation and 
cflident energy use is an essential oonpooeat of 
self-suffidency. 

This chapter deals with eoNfy lupply and demand 
pfojections, both nationally and regionally Rcpjonal 
prqfections were prepared in order to compare the role 
of oil and f» from the Adantlc and Gtilf of Alarica 
outer continental Advea widi that of odwr anaigy 
supplies. 

NATIONAL ENERGY SUPPLY AND 
DEMAND FORECASTS 

Energy supply and damnd are forecast for tfw 

years 1985 and 2000.* Three levels of demand were 
prepared: a "high" rate of growth which assumes 
oontinaation of trends of the past few years, a 



•Tka htfi and oMdini mfgly and demand jwjsctlBas, 
ynpved fey fkt DufiaiUneiit of tiM iMerior, awuuw a 

popuktion growth rate of I percent. The low projection, 
pnpaied by CEQ, ununes a 0.7 paoeat popubtion growth 



"madhim** growth case which reflects Increases in foel 
pdoes and p iblu and private energy conservation 

measures and achieves a 10 percent reduction in energy 
demand by 1985 and a IS percent reduction by 2000, 
and a "low" growth case whidi assumes ooaseraHon 
of energy and improvement of energy conversion 
effidencies. It should be pointed out that the supply 
and demand assumptions upon which these forecasts 
are hasad warn pnparad prior to the cmvant anargy 
shortage and before the announcement of Project 
Independence. Thus, to the extent tlut Project 
Independence succeeds In reducing demand, shifting 
aoariy supply sources, and mcreasing domestic supply, 
the magnitude of the environmental eifactt presented 
in this study would change. 

Baergy demand in the transportation sector for the 
low grow tti case is reduced through greater reliance on 
mass tnuuil, smaller cars, and nonhighway freight 
movements. Crude oil imports are reduced from a 
projected level of 21.7 million barrels per day in the 
year 2000 fas in the medium case) to 4.7 million 
barrels per day, coal production is vastly increased, and 
iQnithellc gulB produced by cod gpsiflntian. 

In the low growth case domestic oil and gas 
production is assumed to have passed its peak, and 
neither offshore development nor more advanced 
lecowy techniques can delay • dropoff in total 



TABLE 3^ 

Proiaetions of U.S. Energy Demands, by Sector' 
{OusdrHlkm Btu'tl 





1971 
Actual 


1«8 


XXX) 


High 


Madium 


Low 


High 


Medium 


Low 


HouMhold and oommarcial 


14.3 


iM 


17^ 


18i) 


21.9 


18.7 


20.4 


ffNluslrW 


ao.2 




34.0 


28.2 


38.3 


32J> 


28JB 


Transportation 


17.0 


27.1 


25.3 


18.8 


42.6 


37.2 


20.6 


Electric ganaration 


17.4 


40.4 


36.6 


21.2 


80.4 


72.8 


SI. 2 


Other* 




2j6 


7J2 




7.7 


SjO 




Total 


eo.o 


118.6 


10S.1 


84.3 


191.9 


186.7 


121.0 



'The "high'* cnt is the sarrvf as iri WalttT G. Dupree. Ji. and James A West, United St.ites Energy Through the Year 2000 
(Washington: U S. Govarnm«nt Printing Office, 1972). Tha "medium" case was prepared bv the Department of the Interior for this 
Study. The "Iom" case was prepared by the Council on Environmental Quality. Detailed forecasts, ir>cluding the relevant assumptiona 
for Mcti foncan, appear in Appendices G and h. Population growth rat« for tlte high and medium cases are js<.ui»cd tobaalwut 
n ri dw s y bs t wes n ttw O and E aariat cMimatad by Itit BuraaM of tiw Camw labout 1.0 parotm par y«ar). Sertat F (0.7 paroMit per 
yseri was UHd far Hie tow esse. If the lewar poputition growth rata war* used with tfw high and msdhim damsnd caaaa. tha total 
enaiav dMMMl in tha yiw 2000 woutd ha laduoid to raugMy 176 quadrillion Btu'a fOrUia high cbh and 162 quadrillion Bui's for 
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production. A oouemtive approach u ai&o taken with 
growth in nuclear energy. The medium ffowA em 
amimet a quadrupUng of audaireiMrgy between 198S 
and 2000. The low growth case assumes its nearly 
tripling. This case also achieves a reduction in 
demand-about 20 percent by 198S and 27 percent by 
2000-reUtive to the medhun growth caae. 

The three projections are piewoted by oomuniliig 
•actor in Table 3 3. The fuel resource requirements 
are shown in Table 3-4. Because the projections are 
ranked in order of their totals, individual componenta 
of the "low" case are not always the loweit flgureaof 
the three levels, the "high" figures are not always the 
highest, and the "medium" do not always fall between 
the two. 

The forecasts for petroleum and gaseous fuels for 
the Nation as a whole are presented in Tables 3-5 and 
3-6. The key to interpreting these tables is the role of 
supplemental suppUea. They may be foreign importa, 
oil from the Atlantic and Gulf of Alaska outer 
continental shelves, or synthetic oil and gas Uoa\ shale, 
ooel, or other towees. in the medhmi demand wentiio, 
over one-half of the total petroleum supply In 1985 
and over two- thirds in 2000 are frnm sources other 
than oil and gas from tiie lower 48 states and the 
AlMkanNordi Slope. 

Table 3-7 prcscnls estimates of average levels of 
production that might be adiieved in the Atlantic and 
Gulf of Afauk* OCS (mm TaUe 7-2). Theae eatfanatea 
ware uaed hi the regional supply and demand scenarUx. 



For example, New iuigland's average oil proauction 
eiiinwte for 1985 ia OS mflHon homla per day. If d 

three Atlantic coast areas could produce the average 
amount, the east coast could receive 1 .5 million barrels 
of oil per day by 1985. The average oil production 
estimate for the Gulf of Alaska is 05 mlltton barrels 
per day by 1985. These estimates will be used in 
subsequent analyses of energy supply alternatives. 



REGIONAL BACKGROUND 



The possible areas of production off New Eo^and, 
the liid^tlanlie, and Hw South Atlantic bm toaa 

considered independently in the supply and daoMid 
analysis and in the evaluation of alternative energy 
supplies. (See Table 3-8 for a summary ot the energy 
lesomces and fadUtise l oca t ed to eadtfejkw and Table 
3-P for comparisons of icgHMMl enei|y, pOfNlIatlan, 
and land use statistics.) 

New Eni^d depends on petroleam and natural ps 
to meet 93 percent of its energy needs. It has one smafl 
refinery of 10,000 barrel s-per-day capacity but no 
indigenous production of petroleum, natural gas, and 
coal. New Bii^and*a only contilbutian to pthnary 
energy production in 1^71 was frdm 140 hydroelectric 
powerptants and three nuclear povrarplanls. Combined, 
these facilities satbfied only S percent of the area's 
pumaiy energy ' 



TABLE 34 

Project f ons of U^. Enaigy Supply, by Source* 
IQuadrillion BtuTs] 





1971 
Actual 


ises 


2000 


High 


Madium 


Low 


High 


Madium 


Low 


Patro4«Min 


30.5 


50 7 


47.4 


28.0 


714 


62.5 


254 


Natural gas 


22.7 


28.4 


2S.9 


2S.S 


34.0 


28.3 


20.0 


Coal 


12.6 


21 5 


16J 


18.6 


31.4 


19.8 


33.4 


Hydrapower 


2M 


4.3 


4.3 


3A 


6.0 


6J 


4.3 


NuetaarpoMar 


OA 


11.7 


11.7 


Sj8 


49.2 


4A3 


SBjO 


GeothamMl 














2.0 


Solar 














1.0 


Total 


60.0 


116.6 


106.1 


84.2 


191 A 


16B.7 


121 jO 



'The "hiqh" cas* it the same as in Walter G. Oupree, Jr. and James A West, United States energy Through th« Year 2000 
(Washington: U.S. Government Printing Office, 19721. The "medium" caw vvas prepared by the Department of the Interior for this 
study. The "low" case was prepared by the Council en E i w U oiN i i aiHa l Quality. Oatallad < 
for each foracast. appear in Appendices G and H. 
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TABLE 3-5 

Petroleum Supply Schedule. 1971 Actual, 1985 and 2000 Estimated' 



IMNIIonbarratoperdey] 





1971 


19K 


2000 




Actual 


High Matfhim Low 


High Medium Low 


Oematticwpphr 

Lovy«r48 

Alaskan North Slope 


11.3 
11.3 


9.2 
2.0 
11.2 


9.2 
. 2A 
11.2 


8.B 

BJS 


M 
3S 
9S 


as 

9S 


7.3 
7.3 




*3.8 


13S 


12J 


4.7 


3S.1 


21.7 


4.7 




15.1 




23A 


13.2 


asjB 


31.2 


12JI 


Supplemental tuppuci at a pareentag* 

of total supplies 


25 


55 


52 


36 


73 


70 


39 



'The "higlh" caw ie Hma at in Walter G. Ouprec, Jr. and Jamei A. Watt, Unitad Sates SimHf Through the Year 2000 
(tMm Mn gton: US. q owenwiiei n Printina Offioa, 1972). The "medium" eve mm pteperad by the Dapartmam of the Interior for thia 
fliudy. The 'lo«r aew mm prapered hy the CouwcM on Emrifonmemal Quelity. OeiailBdtai«eaM8,lnehidbi«the raleim 
for eeeh fonMeat. eppeer in Appendioea 0 end H. 

*M«y be foreiin hnportt. aynthetie oil from Me or oool. or oil from ttw Adentic or Gulf of Atalie outer continental iheivea. 

'ah impow. 

TABLE M 

GttMM FmI Supply Sdwdult. 1971 Actual, 1986 mkI 2000 EttiinMil' 
(MNion eubie feet per deyl 





1971 


1905 


3000 




Actual 


Hiflh 


Medium 


Low 


High 


Medium 


Low 


Oomwde pipply-LoiMar 48 and 

Aledcen North Slope 
Supplemental luppllai iiqidNd tO 

ma«t damand* 


B7S 

*2S 


69J 

21.1 


S9S 
13.4 


68S 

8.0 


eo.7 

44.7 


80.7 
24S 


4B.3 
41.2 


TOMI 


tOA 


SOS 


73.2 


67S 


106.4 


S8S 


S6S 


Suppiantantai (uppliaa ae a peicaniige 
of total auppliee 


4 


38 


IS 


13 


42 


29 


48 



'Th« "high" case is the same as in Walter G. Dupree, Jr. and James A. Waat, IMlad States fneifK Thnuth fte Veer 2009 
(Washington; U.S. Government Printing Office. 1972). Tha "medium" cata wet ptepere d by the Depeftmewt Of dw liwerior for Ihia 
study The "low" case waf prepared by the Council OB EmiliaiwwewMl QuelHy. Peteiied fore c ee tt , iweludiwg the I 

for each forecast, appear m Appendices G and H. 



*Mav Ije foreign 
continental shalvas. 
*AN 



Coal and natural gas are more important to meeting 
tfie energy needs of the Mid-Atlantic, South Atlantic, 
and Pacific regions than of New England, although oil 
is still the largest contributor in aO three. In the 
Mfddb tnd SouA Alkmlic m^om. cod nqypliet 



or gat from tha Adantto or Gulf of Aleilte 



21 and ^ percent of energy needs, respectively, 
petrafattm pio dB C t i tfi^tiy moid tfun SO percent, and 

natural gas approximately 20 percent As in New 
Engtsnd, hydroelectric and nuclear power play only 
stnaO rales In energy supply. Unlike New Ei^f8nd,llM 
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other two Atlantic regions produce coal, oil, and 
natural gat. In addltkm, II10 taat ooait hu tppnnd- 

flUtely 12 percent of the total refining capacity in the 
United States-more than 1 .6 million barrels per day. 
Moat is located between Washington and New York. 

Natuial gaa and hydroelectric power supply more 
energ> the Pacific than to the Atlantic region. 
Hydroelectric power accounts for about 20 percent of 
ib» grtm energy inpuu for Ibe heifle, natond gas 
about 34 percent, and petroleum products about 44 
percent. The region also produces crude oil and natural 
gas and has about 16 percent of the Nation's refming 
eapadty-2.2 nillloo baneb per day. 



REGIONAL ENERGY SUPPLY AND 
DEMAND FORECASTS 

Oil and gas from the Atlantic OCS areas are 
projeclad to be broug)it ashore, refined, and naed to 
the regions of production. Obviously, the regional 

impact of OCS production depends on estimates of the 
contribution of OCS resources to each region's total 
energy supply. The regional energy supply and demand 
forecasts include regional energy production and the 
energy that flows into and out of the regkNl(iea Tabte 
3-10 through 3-13 and Appendix G). 



Even il all lour OCS areas produced at their 
mudmum estimated rataa (as given in Chapter 7). a 

shortage of 9.3 million barrels per day of oil and 9.8 
billion cubic feet per day of natural gas exists under 
the I98S medium level national denuuid (see Tables 
3-Saa«M)- tJate 



TABLE 3-7 
Estinwtaa' off Awaraga OfMiow Productfon 





1965 


2000 


Atlantic OCS* 






Oil (million iMrrtts par (toy) 


O.eo 




Gat (billion cuWe fset par dByl 


OM 


2J0 


Gu4f of AtoilieOCS 






(Ml ImiMeM banHspar dw) 


OM 


1J0 


Qas ibWioA eubie feet par day) 


OM 





Avwrap of A 
Chaptar 7. 

*Afl thrw Atlantic arem (the Georges Benk, dial 
Canyoit. and the Sovtheatt O ee r ile E mh eyntaw rt an i 
•» prediiee an equal stwe^ tetalini, ej.. iJi i 
oil par da^ and 1 Ji MMoii euMe faet ef ges par day InieiB. 

Soufee* Masoufee Ftannina AisoeietM, Inc., end OewM M, 
DombuMh ft Co., 1974, "Potentiail Onshore Effects of Oil and 
Gat Production on the Atlantic and Gulf of Alaeka Outer 
Continental Shelf." prepared for the Council On I 
Ouelity under contract No. EQ4AC002. 



TABLE M 

Regional Energy Soureaa and Conmnion FadlMaa, 1871 





Total 

United States 


Naw 

England 


Mid- 
Atlantic 


South 
Atlantic 




Coal mines 






1.1S9 


1,778 


9 


Grade oil mill 


B1SJN0 




36.660 


13,573 


40,781 


Naturat tu «mIU 


119,3ai 




17.186 


21,154 


1.002 


Uranium mines 


247 








1 


Petroleum rafinariM 


247 


1 


19 


9 


43 


Capecliy Ithemand barrali par day) 


13.700 


10 


1^ 


294 


2,236 


Natural gas procaisina plants 


806 




2 


5 




Capacity (million auWc feet per day) 


75.134 




S 


1.2SS 


I,9d9 


Electrical production 










FoHil fuol 












Number of plenis 


2,363 


137 


314 


210 


139 


Innelled capacity ImiHen kflewettrt 


30B,S11 


iojm 




93J919 


22j913 


Nud ear 










Number of plania 


19 


3 


7 


1 


3 


Installed capacity (million Mlewetts) 
Hydropowfar 


8.688 


1/M7 


2,140 


739 


1.310 


Number of r>lj''tr. 


1,176 


140 


131 


129 


285 


Installed capacity (million kilowatts) 


55398 


1,230 


6,866 1 


6,506 1 


26.206 



Oeurea: Oapertmant of Dm Interior, Un/md SCHw £nmw ^«cr SAaafi ^ 
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would be cut to ) 7 mtllioti barrels per day and 4A 
bjUion cubic feet per day, respectively. 

Regionally, productton fiwn the Adantie OCS 
would reduce but not eon^tely elimilMtt projected 
shortfalls on the east coast. Natural gas production 
from the Georges Bank could make New England a net 
regional exporter of gas by 2000. Of the four ngfont 
examined, however, only tlie i^acifte coold become 
self-sufTicient in its projected requirements for 
petroleum, and it could do so only if about 60 per cent 
of the produeticw from the Ahskan North Slope, or a 
combination of North Slope and Gulf of Alaska OCS 
crude oil, were dedicated to serve the region. For the 
Other regions, additional «nergy supply comp 
would have to supplanMUt 
aouroei and the OCS. 



ENERGY SUPPLY CCNMPONENTS 

Many poaaiUe energy souicet-near and long 
term-and many poHlhle combteations are foreseeable. 
All the components of energy supply will be used in 
the total energy supply system, but some are restricted 
to ipedflc areas. TItb lection hidudea a diacusdon of 
some of the possible energy supply components for the 
Nation and for the Atlantic and Pacific coastal regions, 
it is by no means exhaustive. Rather^ in order to 
provide an overview of flw total^energy pictuie, the 
section briefly summarizes each supply component 

Importation of Crude Oil and Refined Products 
In 1972, the moat recent year for wfakh complete 



TABLE 34 

Regional Energy, PopuiaHon, and Land Aran StatistlGs, 1071 





Toul 
tJMlSdtMBS 


New 
Engtand 


Mid- 


South 
Atlantic 


Peciflc 


BiMiay eomumpMoR by end ms# psrasM 












Household and oomnWRlW 


21 


41 


32 


17 


18 


Industrial 


29 


9 


21 


20 


17 


Trantportanon 


28 


25 


23 


29 


32 


Electric pomr 


25 


26 


24 


34 


33 


Enargy luppty by M type. paiBSnt 












Coal 


18.2 


2.1 


21.0 


26.4 


1.4 


Patrotaum 


44.1 


83.S 


55.5 


51.6 


43.6 


Natural pa 


33j0 


9.4 


19.6 


19.6 


34.2 


Hydro 


4.1 


^A 


2.7 


2.1 


1M 


NudMr 


0.0 


as 


1.3 


0.3 


0.9 


Other regional cheracMrlMias 












Population 


206^.000 


12.022^ 


37^70.000 


3U43,000 


26.932,000 














U.S. population 


100 


6 


18 


15 


13 


l.^nd araa, tquara Riltaa 


S.61B.122 


86^ 


102,746 


278,776 


916.728 


Percantaga of total UJ. 












land araa 


100 


14 


2.8 


7.7 


25.4 


PopulsilQfi dsfisity, people 












par iquaranilla 


67.1 


IMA 


38S.7 


112.1 


28.4 


Total groai energy inputs* 












quadrillion Btu'j 




2J1B 


•.707 


Sj086 


7.467 


Percentage of total U.8. 












SMrfy lepMi 


100 


4 


14 


12 


11 


Energy oonaumption, 9tu par oapHa 












Groci 


333 


234 


268 


259 


777 


Net 


276 


195 


21 7 


?0f! 





Saunas: Osparwiant of the Interior, 1971, Unhtd 5t»m Entrgy Fact SAeetr by Smt * 
I UiOmdSmm: W1 WMiington: Gowsmmam Printino Offioa. 1071 >. 



35 



y I ighted in 



statistics are available, the United States imported 4.7S 
mUion tiamb of ouds ol lad pstrdram praduelsper 

day (se c Table 3-14). 

Crude oil was shipped from 22 countries and 
petroleum products from 37 more. More than 
two-dilrds of an imports cme .from Uw Wntan 

Hemisphere. About one- sixth of the iinports came 
from North Africa and the Middle East, the remaining 



one-sixth from other Eastern Hemisphere countries. 
The outlook for nibatantlal incrtaies in petrairam 

imports from the Western Hemisphere is not 
encouraging. The National Petroleum Council reports 
that Canadian and Latin American crude cannot fully 
aaot Uw pmjaelad iaanm in US. oil Inpott 

requiremeatS. (1) Western Hemisphere nations, how- 
ever, wiD probab^ continue to be an important 



TABLE 3*10 

Hm Engtand Entigy Supply wd Demand, 1971 Actual. 1966 and 2000 Eatimaiad' 

ITrillton Btu'tl 





1071 


1886 


2000 


Demand 








Coal 


m 






on, indudkig natural 9« Uqukk 








Gai,dry 


2B4 


320 


337 


Nuetaar 


mm 

9B 


96o 


3,2Ba 


HydiapowMf 


44 


4B 


mm 

06 


Toll! laiiOfiil oMMMl 


ZJB10 


4,914 


Jjmm 


Supply 








Indigenouf production 








CCMl 


— 


— 


— 


Oil. Inckiding natural tm llqutdi 








Onshore 


— 






GaorgM Bank arm of Atlantic OCS' 




1,066 




Gw.dry 








Onihort 

Qaargei Bank araa of Atlantie OCS^ 




»B 


1JIH8 


Nuclear 


98 


666 




Hydropovwer 


44 


49 


6b 


Total indlaanoMS produetion 


143 


2,297 


6/126 


Net energy infiOMIt 








Coal 


BO 






Oil, tneMhif naiurai gv Hqul* 








OonMitic 


1,647 


1^606 


1^ 


Foreign 


804 




738 


Gm, dry 


284 


94 


«8S1t 


Nudaar 
HydropOMMf 








Total nat enargy inf lom 


2.674 


2.617 


1.480 


Total regional wppty 


2^16 


4,914 


7,908 



( )• outflows. 

•Tha New Er»gland region consist* of Maine, New Hampshire, Vermont. Mawachusptu Rhode 
Island, and Connpcticut. 

The regional supply fofecait ts based on the medium rtational energy supply forecast (see TaOla 

3-41. 

' Bated on Table 3-7. 

Sourca: Walter 6. Oupraa, Jr.. "TlM l«alionai Enaify Seane," Buiaau of MMnai^ Oapartmant of tha 
Interior, 1973. 
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TABLE 3-11 

Middle Atlantic Energy Supply and Demand, 1971 Actual, 1985 and 2000 Estimatfd' 

(Trillion Biw't) 





1971 


1986 


2000 


0«iMnd 
Cort 


2.040 


1.032 


1,867 


Oil, including natural fHliquidi 


5,389 


8.041 


10,202 


Gai.dry 


1,903 


2.281 


2.480 




113 


1^ 


7J27 




282 


388 


437 


Total regional demand 


9.707 


14^ 


22,232 


Coal 


1,996 


2,100 


2,300 


Oil. including nMuralfMHquida 








Omhort 


28 


30 


30 


■aMmora Canyon ana of Atfantie 0C8* 




1.068 


2.078 


Gas, dry 








Onihora 


81 


80 


80 


Bal tiinora Canyon ana of Atlantic OCS* 




226 


1,018 


Nuclaar 


113 


1.870 


7.227 


Hydrapoinar 


4feAah 

202 


388 


437 


Tota( indiganout production 


2,480 


5,730 


13.170 


Nat anargy inf Iowa 








Coal 


44 


1188) 


(4331 










Dooiestic 


3.471 


3,130 


2.914 


Foratgn 


1.890 


3.82S 


8«180 


G««.drv 
Nwetaar 


1jB22 


1.976 


1,401 


Hytfrapowar 








Total nai anafpv infloiM 


7;a7 


8,782 


94182 


Total ragional supply 


0.707 


14,492 


22.232 



( )«OUtflOM«. 

> Tha MKMa Atiantie raoion ooMiMi of Naw Vorli, Maw Janay, 4 
Tha rtgional supply foracan ii bmml on iha madhm national anaiiy supply foracatt teaa Tabit 

34). 

*Basad on Table 3-7. 

Source: Waltar G. Oupraa. Jr., 'The National Energv Soana." Bureau ol Mines. Oepertmant of the 
Interior, 1973. 



ent of U.S. foreign crude oB iinporU. 
The outlook for unlimited petroleum imports from 
the Eastern Hemisphere is even less encouraging. The 
oi cmlnrgo begun in October 1973 undencoret the 
insecurity of these sources of foreign crude ofl. 
Furthermoie, without an embargo, the United States 
wfll be competing in the world crude oil markets with 
the otiwr Indumiilized nsttons of Weeteni Europe and 
with Japan as weO at witii the developing countries. 



If knge vdninet of fonign cmde ol are •vilable for 

importation into the United States, the construction of 
one or more deepwater oil ports on the U,S. east and 
Gulf coasts is likely. WHh proper siting and opeiatlon 
of deepwater ports far offshore, importing oil by large 
tankers could be environmentally safer than importing 
oil by smaller tankers into congested inshore harbors. 
O^anding on Ae toval of tanpoits at any gtven 
location, the ondioie or wcondaiy effects of 
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TABLE 3-12 



South Atlantic Energy Supply and Demand, 1971 Actual. 1985 and 2000 Estimated' 

ITrillion Btu'tl 





1971 


1985 


2000 


DwMnd 
Coal 




3,139 


2,887 


2,758 


Oilf including natucal fM HQUMI 




4.175 


6,960 


9.254 


Ghmui fuels 




1,581 


1.7G0 


1.992 






26 


2,713 


10466 






166 


234 


286 


Total r^Kj'Onaf dprriand 




8.087 


14,554 


24.761 


Supply 

Indiflanaui production 










Coal 




3.667 


4.400 


4,800 


Oil includina natural hi MwhMi 










Ontltora 




68 


70 


80 


fioulfiMit fianmta EmliMHnMil an 


H of Atiaiitie OCS' 




14)66 


2,078 


Gas, dry 










Onihora 




234 


240 


250 


SouthMtt Qao(9ia Embaymant an 


•aof AdantieOCS* 




226 


1.018 


NuclMr 




26 


2.713 


10,460 


Hydrapowar 




166 


234 


298 


Tout indigenous production 




4.161 


8.939 


18,983 


Nat anargy Inf lovw 










Coal 




(1528) 


(1.613» 


(2,042) 


Oi(, including natunai gai ilquidi 










Domestic 




3,261 


4,609 


5.606 


F oreign 




846 


1.225 


1,490 


6a*,dry 
Hydrapowar 




1.347 


1,294 


724 


Total not anargy Inf lom 




3.926 


6,616 


6,778 


Total regional supply 


8.087 


14,664 


24.761 



( ) ' outflows. 

The South Atlantic region consists of Delaware. Maryland, tfie Dtatrict Of Columbia, ViltMa. 
West Virginia. North Carolina. South Carolina. Gaorgia. and Florida. 

The regional wpply forecast it bated on ttia medium national energy supply toreoaN baa TaWa 
34). 

*8aiadonT«bla3-7. 

Source! Wbller G. Duprae, Jr.* "Ttm Nadonai Energy Soene," Sureeu of Minae, Department of tbe 
Interior. 1973. 



deepwater port dsvdopment are likely to be quite 
tunilar to those projected f<Mr devdopmefit of mouices 

on the OCS. (2] 

Imporlstion of Natural Gas 

Aldioui^ on balance the United Stam b a net 
3S 



exporter of natural gas to Mexico (see Table 3- IS), it 
now imports natuial gas by pipeline from both Canada 
and Mexico Our southern neighbor will use its small 
amount of proven gas reserves in its own development 
and ii not likely to export significant amottnts to th* 
United States. Althou^ auudahaslaisergiareienea. 
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TABLE 3-13 



PadfiG Entigy Supply mmI Oamand, 1971 Actual. 1986 and 2000 EttlmafMl' 

ITrMion Btu'i] 





1071 


198B 


200O 






104 


77 


82 


^■11 1mu~| J ifB am w^ti >f 1 *iw limii^A 




9.3B0 


6.209 


7.442 






2JB1 


31094 


3.270 


NuclMf 




66 


1.4B3 


5,669 


HydfOpovwr 




1,488 


1.700 


2.344 


Totil rayiofwl dKfwnd 




7.467 


11.632 


18^7 


Supply 










Indigenous production 










Coal 






BO 


66 


Oikf inctudM nttufil bm liquidi 










Lowtr 48 




M SAM 

2JB83 


2,000 


3,700 


Alssksn North slopp' 






4,230 


8.460 


uUli Of AIMKA 




— 


1,060 


3,178 












t.oiiwr48 




728 


800 


850 


AlwkMi North Slop** 




— 




— 


Gulf of AtataOCS' 






226 


1,808 


Nuctear 




66 


1.403 


5,669 


HydfopoMffr 






IfTBO 


2.344 


f vHi iiiuiyiiKius ^voumon 






12.238 


SSjOOl 


Nat tnargy inflows 










Coal 




M 


27 


27 


OH. biduding nMunI Nquidi 










DonwRie 




360 


(2.081) 




Foreign 




316 






Gat. dry 
Nucitv 
HydMpoMMT 




1,823 


2.048 


812 


Tom ml tniiftf Inilmw 




2m 


ceoei 


(6.2B4I 


Totri nglOMi nifvly 




11.822 


18JB07 



( ( • outflom. 

'Tf»e Pacific rng on consists of Washington. Oregon, California, Alaska, .and Hawaii 

Tha regional supply forecast is based on tha madium national energy supply forecast (see Tabic 3-4). 

* 6atad on Table 3-7. 

'North Slop* gM wm not contiderwl bocatiw it not known tNttathar tlw gat will flow to tha Midwast 
Omiigli ■ pipallm or to VddK. Altita, «li pIpaMM for llquafMiioii and fiHtliar tramporiatlanielhaiNaK 

8«ma: WMtar Q. Oupna. Jr.. THa National Snaw Soana," Bmaau of IMnai. Oapartmant of iha 

intartor. 1873L 



recent actions by the Caiudian National [inergy Board be limited. Thiu, imports of natural gas in liquefied 
Jadkote Hut Jnerenes in natural fn exports any alio fonn (LNG) fiam tiie Eastern Hemisplien and Alaska 
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TABLE 3-14 

U.S. SouroM of Crud* Oil mi ftofM Mwii. 1972 





Million barrels 


Percentaga 


of tfOIMttIC 

pvotfuslion 


Parcantaga 




par day 


of total 


of impom 


Domettic pfoductfon 












7^ 


64J 


82.4 




OfMhofV 


tJtt 


11.7 


17j6 




Total U^. production 


9Af 


•M 


10M 




Impom-cnidt and product* 












1.11 


7M 




23.4 


\/pnP7iiiilfi 


0J6 


6.7 




ao.2 


Other Western Hamtaphtr* 


1^ 


9A 




a6jo 


Totti Mtattm HwniflplMra 


3^ 


2iM 




71« 


Middle East 


0.47 


34 




9M 


North Africa 


0.23 


1j6 




AM 


West Africa 


0.27 


1J6 




6.7 


OtiMr Emm HanhvhMt 


OM 


2.7 




M 


ToMi Ecatflfn HantiiplwfV 


1JB 


64 




MA 


ToHllmparti 


4.16 


3M 




100.0 


Total 


U.72 


100 







TABLE 3-1S 

NBturalGMSmfttiM. 1972 
[BWion oubie fMtl 



Source: Bureau of Mine*. Department of Interior. 1973. Minaral Industry Sumyi. Pttmltum Staummtt. Annual 1972 
tof tfwIiiHriart. 

Aliftt howovBft It comidsrtbljr mow npsmivc tfnn 

producing it domestically. Marine transportation costs 
for LNG under long-term contract range from about 
$0.65-0.85 per thousand cubic feet [3]; delivered 
price eetimitM an u \iS^ u $1 .50 per thounnd cubic 
feet. The average cost of domestic natural gas was 
about 10.23 per thomwd cubic feet in September 
1973. Tlrmportfttioii by intentate gas pipdtaM oddi, 
on the average, anotiier S0.28 per thousand cuMc fwt. 
(4] On this basis, imported I NG could not compete 
econoniicaUy with OCS- produced natural gas. Impor- 
tollon lains qiwHtoM of Mcwlty of Mpply nd 
balance of ptymenti «fliKto. In addition. LNG imports 
also raise questions of safety. Little woric has been 
done to quantify the relationship between safety and 
ritiiki of LNO fiMliUaa and to dailne the relative ridn 
of rfttni fkllftiM nMt popuiMton fitntna. 

Donmtic OiHlioi* Piraduelfon of Oil and 666 

Crude oil production stattetics for the United Sutes 
suggest that domestic onshore production has peaked 
at just over 8 million barrels per day. Development of 



Net marketed U.S. production 


22,5320 


Imports (pipelinel 




Canada 


IJOOO.0 


Maideo 




Imported LNG 


0002 


Exports (pipeline) 




Canada 


16.0 


Mexico 


16jD 


Exported LNG lAleeke to Japan) 


46.0 



Asaociatton, 1972 Gm Ftets 
It, 16731. 



Source: American Oi 
(AHinsioii, VabS AnNffoan 

ooold be mora important to fiititm muff iuppHN. 

Industry has begun a number of LNG projects 
involving the importation of LNG from North Africa, 
Alia, and the USJSJL in the last 2 yean. Liquefying 
the ntmal ps produced in association with crude oU 

captures a resource that otherwise goes to waste in 
some foreign countries. Importing LNG from Africa or 
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Pnidhoe Bay tnd other flelds in Alaska, coupled with 
expanded exploration and development in the lower 48 
statea, ia prajactad to maintain thii leval or at moat to 
increase production by a small amount. (5) New 
oiuiiiurc development is not expected to result in 
Mpifflcant tncwBiaa in total pro^ictiOQ. 

Ultimate production from existing fieida can be 
increased by applying secondary and tertiary recovery 
me lhud&- recent estimates of the additional crude oil 
Oat ooidd- Im made avaiablr from aacondary and 
tertiary recovery range from 0.7 (61 to 1.2 [7] milfion 
barrels per day by 1985. Such incremental production 
MJuid range from almut 6 to 10 percent ol the 
prqlacted atiortfaB in I98S, aanming tha nadium level 
of demand (sec Table 3- 5). 

Projections by the National Petroleum Council are 
even moie optimittic. With "adacpurte inoanthwa.** die 
HK caltamtad that by 1985. aacondaiy and tertiaiy 
recovery piocei a e s might account for ona^alf the oil 
production in llie lower 48 states. (8] 

TiKtlary recovery coata weie recently estimated at 
$0.75 to SI. SO per barrel, [9] Recent domestic Civde 
oil price increases make secondary and tertiary recov- 
ery more attractive; they should provide the "ade- 
qoate Inceatifei** refened to in the NFC report. 

Domastk OfWron Praduclion of Oil and 6» 

Increased exploration is important in adding to 
proved reserves. During the last 3 years, 1 ,9 million 
acres has been leased in the Gulf of Mexico more than 
20 pafcent of the total 9.1 million acma leaaed hi the 
Gulf since 19S4. About 2 years is required to bring 
newly leased acreage in the Gulf of Mexico into 
production, anuming pipeline delhreiy systems nearby 
with anraHabk capacity. Production from the more 
recent leases, therefore, will not begin for at least 
another year. Current production is about 1 million 
bvnls per dMjf. 

Production from the Atlantic and Gulf of Alaska 
OCS is not expected before 1980 (see Table 7-3). 
Assumed maximum rates lor oil could relieve roughly 
one-qnarter of tfie defldt in petroleum aiqipiled in the 
1985 medium demand case and almost two- thirds of 
the low demand case deficit. Hnvironmcntal. economic, 
and technological aspects of Atlantic and Gulf of 
Aladca oil and gaa am diacuwed throu^ullliiiatudy. 

Increased Direct Use of Coal 
Using mon coal diicctly it an alternative for aome 



petroleum uses, e.g., electric power gcnentlon. There is 
enough coal, the Nation's most abundant fonil fuel 
energy naouice, to laat hundreds of years. 

In its e\tr;icli(in ;nu! end uses, coal presents a 
number of environmental problens. A recent report by 
the Council on Environmantal Quality [10] comparing 
the environmental effects of coahflied p o w w planta 
with those of oil, gas. and nuclear systems demon- 
strated quantitatively that with presently prevailing 
environmental controb, ooaf- fired powerplant systems 
are the least desirable from an environmental 
standpoint. Even with the addition of the most 
effective controls available today, air and water, solid 
wastes, and land use impeels are higher with eoel-flrBd 
systems than with oil. gas, or nuclear systems. In 
addition, coal systems cause more occupational deaths 
and taijoilsa than otfier q^stems, chiefly relaled to 
imdergfxwnd mining and rail transport. 

Synthetic Oil and Gas from Coal and Shale 

Synthetic oil and gas produced from coal and shale 
may be important components of the future energy 
supply mix. The Appalachian coal fields would likely 
provide coal for die production of synthetics to be 
consumed on the east coast The west cn;ist or the 
Midwest would probably consume oil produced from 
shale and qfnthetic Aieb produced from western coal. 

At this lime, there is no large-scale commercial 
production of synthetic fuels in the United States 
Several processes for producing synthetic natural gas 
from coal are at the plot plant stage. Costs for 
production by the different processes are expected to 
vary, intimates of the cost of producuig SNG from 
coal at a planned fadUty in New Mexico are ahont 
' $ i 30 per thousand cubic feet. [11] 

Estimates of costs and environmental effects of 
producing oil from shale in commercial si/e plants are 
based on engine eri ng designs and pilot plant expeii* 
ence. The disposal of spent shale~the residue after oil 
extraction-could be a significant problem. In addition. 
Urg^ volumes of water are needed to proceas the shale, 
and Und effecu siodlar to thoae fromsti4»fldntag coal 
arc likely. Costs for commercially producing crude oil 
from shale were estimated at about $5 in constant 
1970 doOan. 1 1 2) Today material, construction, and 
leasing costs would probably increase the price of shale 
oil to S8 to $10 per barrel, the current level for "new" 
or "uncontrolled "* conventional crude oil. Thus, rising 
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TABLE 3-16 

Estimates of Potential Availability of Syntlwtie 
ONMdGM 





1886 


2000 


Synthetic gat from e 


Dai' (MHioneuMataat 






per day) 




1-6.& 


10-15 


SyiMtMtlfl ail ffoni o 


lal' (fiiWIoii banals 






par day) 




OJi 


N/A 


Symhatic oil from & 


wle' (million twrralt 






par day) 




0,4-1 0 


N/A 



N/A-NotAwallriria. 

'PUMf by Ekurt P. Oibom. Oirador, mimmt of MInai. 
"Clian Syntfwtic Fluid Fuab from Coal: Soma Prenwc tt and 

Proiaction*." praMnted at tha annual maating of the American 
Patroleum Institute Oivijion of Production, Dtnvar. April 9-11, 
1973 (low estimate 1985). Walter G. Oupra«>. Jr.. 'Tht 
National Energy Scene." Burtau of Minat. Dapartmant o( tha 
Interior. 1973 (high aatimata for 18BB and high and low 
•nimatas for 2000). 

'K. Ooig, Shall Oil Company, supporting data for testi- 
mony at tiw Haarlng on Oil and oia Dawatapmant in tha 
Atlantic and Gulf of AlaUta OCS eondiMMd by tta Ceiimi on 
Envtronmantai Quality, WfWilngion, OjC^ Sapt. 13; 1073» 
"iBociof eonomic Impact of Eatt OoaM Ovtir Con tl nani a l 
Shall Development on U,8. w«d PAD District I." 

* National Petroletim Council, U.S. Energy Outlook-Oil 
Shale Availability (Washinflton: National Petroleum Council. 
1973) (low estimate); Department of tha Interior. 1973. "Final 

Environmental Statpmpni f Of tha PfOMtypa Oil Shaia Laaaing 

Program'" (high estimate). 

crude oil prices, in addition to the shortage of energy, 
provide incentives for the development of a synthetic 
flidi indottiy. An tttlmttioii of foanttltai of 
synthetics sfaflabte by 198Saiid2000ii|lv«iianbls 
3-16. 

increased Nuclear Capacity 

Nuclear energy will phy a growing role in the 
Nation*! energy supply between now and the year 
2000. By 1985, nuclear energy is expected toinetMM 
to ahout 30 pcrccri of the total net electrical encqy 
generated, and by 2000 almost 70 percent.* 

For some uaes of petfolewn, tfteie tie no 
substitutes, for example, in the petrodieinical industry. 
Electric energy, however, can be used in place of 
petroleum in heating and air conditioning. 

It would take 67 to 80 addiHonal nudaar plaittaof 
1,000-mcgawatt capacity each to substitute for 1.5 
raOlion barrels of oil, the estimated mtngt pioduo- 
tloa M for the time Atlantic 0C8 araaa In 1985 



*Bassd OB iha fladtan daaaaad taacBst 
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(see Table 3-7). This represents a 33 percent 
ineioaae in awdear capacity am tint tcmcm tot 
198S. 

Theoretically, the planning horizon between now 
and 198S may be sufficiently long to allow for the 
necessary ded^i Mwiiiilng, and eonatraclioii. Howavsr, 
nuclear generating capacity is already forecast to grow 
at a significant rate between now and then. Finding 
additional enviioi un entally acceptable sites with ade* 
qiniti oooliiv ^'H^ ■■y ^ * problem. NucIbm 
construction projects have been delayed because of 
labor and equipment difficulties, and future projects 
may experlmoa rimflar dafagra. An additionil 80 
midaar powetplaiili ooidd aavmljF atiilD flie capacity 
of equipnwBt namibetttian and constiuctiosi 
companies. 

Geothannal energy fton wdb fai the Geysers 
Valley in California currently supplies power equiva- 
lent to 25 percent of the electricity needs of the city of 
San Francisco. As a source of energy, however, 
tsuihaimal aiia ny la-extmrosly locattsed. la the United 
States, geotheimSl iMoweaa appear to be pfinmity In 
California. 

Although geothetmal power is one of tiie cl ea n er 
aouioaa of aaeiBf, it it not free of aD envirooniental 

problems. Steam from the wells often contains 
hydrogen sulfide or other minerals whkh must be 
lemoved before the sfeeam can be used. Installatiaa of 
pothermal generating equipoiant cneles a local note 
p foti am , and some foreign geothermal generating 
plaBia are experiencing problems of subridence because 

condensed ataam was not leinjacladlnlotfiewrila. 

Besides generating electric power, geothermal 
energy can be used for space heating. In Reykjavik, the 
capital of Iceland, geothermal energy heats the entire 
city of BDjOOO people. It is fortnnala that the 
geothermal wells are near the city because, as a rule, 
geothermal energy must be used or converted to 
dectileHy wifUn a Ibw mOea of the wal or beat la loat. 
The disunce limiution reduces the flexflrittly for uaaa 
other than electric power generation. 

Current systems for solar energy are of two general 
types: solar collectors, which absorb the solar radiation 
and tiansfonn it to heat, and solar cells, «4)ich 
transfonm solar radiation to electilcal energy. Solar 
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coQectora have been uwd successfully on houses to 
provide apioe hMtlfig and hot wiUr. 

Solar cells for electric energy generation tie uaed 
only on a very small scak. With existing technology, it 
would take 1 square mile of solar cells to meet the 
elacliic fmm mpibeiMatB of ISjDOO homn in IIm 
Waahfaigton, DC, area A I .OOO-mcgavratt powerplant 
using loUr energy could require mon than 35 square 
mlw of aohr cefli. For both tedudcd and aconomlc 
reasons, most experts view soUr energy as a potential 
substitute for conventional forms in the long term. It is 
not expected to contribute significantly as an 
ihMinllra to ol ttd Iran Ailantie ind Alaikan 
OCS wlthiB Iht Mxt 2 or 3 deadM. 

Tidal Power 

This form of hydroelectric energy derives from the 
alternate filling and emptying of a bay or estuary that 
em be endoied by a dam. One 2S0-megawatt tidal 
generating ilatlon It III Ofwntion in Fiance, and ■ 
1 ,000- n>ega watt generating station is in operation in 
Russia. High tides, such as thoae in the northeast 
Unlled Stttae end in Alialw, eve itquM. It hai been 
estimated that tidal power could supply 2 percent of 
New Enid's electrical energy requiiemenU. 

ENVIRONMENTAL IMPACTS OF ENERGY 
SUPPLY OPTIONS 

The analyila of environmental impacts of energy 
supply options ie beaed on an appioidi devrioped by 

CEQ (13) and extended under a recent contract study. 
(14 J This approach quantifies envirooioental impacts 
et eneh Map of the eosfgy aupply dnto-from 
extraction and tranportttkn of the primary resource 
through processing or conversion and end use. The 
unpacts have been analyud naitonaliy and regionally. 
The legMd analyaiB te partioulerly taportut here 
because OCS oil and gas development, increased use of 
coal, or exercise of any other energy options can cause 
significant regional environmental impacts. In the 
absence of dau and analytical mtdiodi to maawra the 
effects of emissions on air and water quality, emissions 
or residuals have been used as indicatoa of the reUUve 
daihabilty of anaqgr v^tffy fywtsma. 

Rtgioiial 

. New BqiM wia aada Iha ftieui of ttia anviioii* 
nonlal inpaet wulgftk bacauw It dapaodi moit 



heavily on petroleum and natural gas (93 percent of its 
poai anaiiy tapun); It haa virtudly no tadliMiont 

energy resources qnd little reflnery capacity; and the 
environmental damage caused by switching from oil 
and natural gas to another fuel, such as coal, would be 
pealHt for New Enfjand. 

CEQ developed five energy supply scenarios for 
New England and selected the following aupply 
wlaUes: OCS ofl add gn from the GeomM Bank, 
iaqiorted foreign oil. coal, and nuclear energy. The 
assumptions for the analysis are given in Table 3-17. In 
all cases coal makes up the shortfall resulting from 
tamffldent o8 and natuial gH. 

The base or reference case Case A is similar to the 
medium New England supply and demand forecast (see 
lUile 3-10); the difference Is that no OCS develop* 
nmt waa amnMd a nd ooal tvai iNOd to iMka 
up the deficit. Case B is exactly the same as the 
medium projection and includes oil and gas production 
from die Georges Bank. 

Case C also assumes no OCS or gas and oil imports 
were cut in half Case D is similar to Case B. with 
imports cut in half. In Case £, oil imports and OCS oil 
and gM are one-half die level of Case B, and nuclear 
capacity for 2000 is estimated at 71 percent of the 
other case levels, which reflects a alower growth rate 
between 198S and 2000. 

In ttw andyris energy and end use patterns were 
kept constant to the maximum extent possible. A 
supply deficit of natural gas for heating homes and 
offices was nude up with synthetic gas, such u 
pKiduoed by coal gasification. Similarly, an oil deficit 
was made up by coal liquefaction in 2000 to provide 
liquid producu. Some end uses were changed in 198S 
heeaose die supply of aynttetle gas from coil wotdd 
not have grown rapidly enough to meet the full 
demand. The changes would be in the commercial 
sector, where direct burning of coal would replaoe 
aoms natuial gaa. 

When coal was bumed directly, environmental 
control technology in the foma of stack gas cleanup 
was assumed avalaUe. Detals eoncendng tte aasnnp' 
tions for the scenarios are contained in Appendix I. 

Cases B and C provide the greatest contrast in 
environmental effects. These two cases were also 
enhiated for die Middle and Soudi Adantic lagkma. 

(See Tables .V 1 8 and 3- 19 for assumptions.) 

The results for the three regions are shown in Tables 
3-20, 3-21, and 3-22 and for New England are 
plotladtaFlgaia3-l. 

For each envhonmental residual analyzed, the data 
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TABLE 3-17 



Ntw En0tand Snnarioc for Environmental Analyiii 
ITrWien fttil'tl 





1 1 


1 

2000 


CaM numbar 


A C 0 E 
Baw Medium Wffcicad Raducad Reduced 

catc. forecast import$, imporn imports, 
no Mith oo with raducad 
OCS Adantic OCS Atiantie Atiantie 
OCS OCS OCS 


A 0* 0 D E 
Ba$a Madium ftaducad Raduead Raduead 
caat. forec««t imports. imports imports, 

no with no with reduoad 
0C8 AHmlc OCS Awntie AtHntw 
OCS OCS OCS 


Oil 

ocs 

Oomattk 
ToM 


1.066 - yjOeS 628 
I.08B IjSBB 1.888 1.888 IjSSS 

^^■A ^^BM AiMk A4Mk A4Mh 

888 888 429 429 429 


2X)76 - 2.078 iJOM 
74S 1^ 748 1^ 917 

^^IB ^^IB 
/«D r«w wDV wOD wDw 


2.623 9.D78 2.004 91.1011 2jB22 




Gw 

OCS 

DOflMtic 
Mid ilflpOftt 

Total 


- ai8 - 386 113 
84 84 94 84 84 


1.018 - 1/»18 608 
- »681 - »881 *%n 


94 320 94 330 207 


— 337 — 337 337 


Coal' 

Nuclear 

Hydi'OpovMr 

Total 


1.282 - 1,711 429 1.070 
966 086 966 966 966 
48 48 48 40 49 


3.096 - 3.463 367 2.848 
3.265 3.266 3.266 3.265 2.332 
66 66 66 66 66 


4.914 4.914 4.914 4.814 4^814 


7.906 7,906 7.906 7,906 7.906 



'Tha Naw England regional forecast (aaaTM* 3>10). 

'Exporttd from tht Naw England raflion. 

^ Indudaa ooal uiad for praductloA of flyfidwtlc fiaiiufal qbs* 



show the actual level in 1971 and the levels projected 
for 1985 nd 2000. bi Figure 3*1 Os aun have been 
arranged so that moving frum left to rl^t the amount 
of coat used inoeaeei and the amount of oil uaed 
decreases. 

In general, kyiboeaibon emMons Uicieaae as the 

total oU supplied to a region increases. Particulates and 
carbon monoxide emissions, on the other hand, 
increase with use of more coal. 

In New England, for example, substitute CaaeC, a 
low oil supply case, for Case B. a liigh oil supply case. 
About 195,000 tons of coal per day is required in 198S 
to leplaee die ol and gas. HiIs 40 percent deenaae in 
petroleuni products for New England, with the 
attendant increase in coal consumption, causes a 60 
percent decrease in hydrocarbon emissions to the air, a 
fliofs tttao 1,200 penent incisase in particulate 
ciniaalona» and a 300 peieent caibon monoxide 
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emitsions increase. Organic water pollutants* decrease 
about 30 percent, bvt both s a a pe nd ed aoHds and total 

dinotved solids increase about 80 percent as a result of 
increased coal usage. Solid wastes increase about 50 
percent and land disturbed increases about 40 percent. 

Land, aMouiy. h distuibed by mining. Land la 
also disturbed by disposal of solid wastes created by 
coal combustion, gasification, and liquefaction and, by 
pollution control equipment. Because the coal for New 
England would pn^Mbly come from Appalachta, the 
land disturbance would be lliere rather than in New 
England. Further, if coal is gasitled at the mine and the 
resulting gw piped to New England, the air poUution 

*The organic component of water poUuted by production 
and distribution of OCS oil and gas was calculuird ii<jng mean 
ifpil laHs npplied by MJ.T. (ISJ Becauae mean ipU rales 
IMW «ny l^h saiiaaaBB. dw aamnl spBsdto anr 
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TABLE 3-18 

Atfantie Senwriot for EfwIronmwiMi Aiwlvili 
ITrMion Btu'il 





IMS 1 aooo 


Cast number 


s> c 

forece^! '-v'th imporn, 
Atlantic OCS no OCS 


B' C 
KMIum RtdiMMl 

forecHt with importt. 


OH 

Oct 

Fowlin 
Toni 


3,130 3.130 
332& 1,913 
30 30 


2,078 

2.914 2,914 
5,180 2,690 
30 30 


•j041 SJ073 


101,308 8,834 


Gu 
OCS 

WWV^MIW SIMP llOTOT^pV 

Tottt 


330 

SO 00 


1,018 

1/101 1,401 
80 80 


2^1 2,065 


2,499 1,481 


Com* 


1,932 6,126 
1,870 1J870 
388 368 


1,867 7,663 
7,227 7.227 
437 437 




22,232 22,232 



' The MMdto Attantic ragraml fortCMt (wt Tabii 3-11). 
* "uti tot piodiMplliMi of lyiiilMiiC nMural |m» 



nd wlid wHt6 impaeli too would bo f«h in 
i^iptlacllia rather than in New England 

SuMur oxide efniaiom show no particuUi trend 
becMM of two iMUiiptloBs: ny dnet coil 'caai> 

Inution will be controlled by itack gas cleanimi 
and much of the sulfur is removed in coal gasifloitioil' 
or liquefaction to produce a clean burning fuel. 

An the cam cm be cstbiMtad for (he Middle tad 
South Atlantic regions by interpolating between the 
two extremes (B and C) for those regions. The Middle 
Atlantic r^on is not lo heavily dependent on oil and 
|6s at New En^and, and the Soudi Atlantic ngioa it 
own leal ao« 

National 

For the national environmental effects, the medium 
energy supply forecast was used as tiie base and six 
eoeqy mpgfy aoeaarioa wen devdopod (aee Table 
3-23). The fiiat five are anaknoui to Caaea A thromli 



B, exoeirt ttatOCSoiandfaadeMioiMneRtiaaamiied 

for all three Atlantic OCS areas rather than just for the 
Georges Banlc. All the scenarios were examined with 
both low- and hi^4evel envlraomntll conlidb on 
aoeiar ftdlities. 

The results for the national analysis are shown in 
Table 3-24, which is organized so that the amount of 
cod uaed taiereaaae and tte amount of of need 
decreases as one moves from top to bottom. Both the 
low and hi|^ Icveli of environmental control are 
shown. 

Only aoHd waitet ihow a atrong national trend from 

substitution of coal for assumed volumes of OCS oil 
and gas. As the amount of coal uaed increases, solid 
wMtea inereaae. Ptotieulate em i n i oni diow flie aame 
tnndt but with a smaller difference between the 
extremes, Cases 2 and 3 (see Table 3-24) There are 
also striking differences between solid wastes generated 
fai a aoenailo wldi a lowtowl ofenvlraamantal control 
and die lame acenario wHh a lewd of control. 

4S 
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TABLE 3-19 



South Atimtic Scenarios for EnvironnMnttl Analysis 

ITrillion Btu't] 





1965 




2000 






Cata nunnter 




B' 
lnUdium 
lofacan Willi 

Atlantic OCS 


C 

Raducad 
bfipofti, 

no OCS 


B' 
MadKim 
TOfaoan Willi 

Atlantic OCS 


C 

Raduead 
Irapoftt. 

no OCS 


ON 

ocs 

Oomttilc 

Foraign 
Indigenous 


1.066 
70 


4:906 

613 
70 


2jm 

6.006 

1.490 
80 


SjBOS 
748 

80 


Total 


6J60 


6.292 


9.264 


6^1 


Gm 
OCS 

Oomaitlccntf ItoivlBn 


226 
1.2M 
240 


1.294 
240 


1J018 
724 
280 


724 
280 


Total 


1,760 


1,534 


1,992 


974 


Coal* 

Nudear 
Hydropower 


2.a«7 

2,713 
234 


4.781 

2.713 
234 


2,768 

10.4S9 

298 


0JS9O 

10.459 
298 


Total 


14.664 


14.664 


24.761 


24.761 



'The South Atlantic regional forecast (lee Tabia 3-12). 
'includes coal used for production of synthetic rtatural gas. 



Although the substitution of coal for oil changed 
residuaU in aU cases. u$« of environmental control 
tadiiMloBr dnnssd the l«vd of «iivlroininital impacts 
by an amount equal to or greater than that rasidting 
from substitution of cool for oil and (aa. 

It la important to note that for any gh«n levd of 
leiiduds in air, land, or water, tlie environmental 
effects will vary from region to region and from locale 
to locale within a region. The effects of residuals will 
be detemUned by the local ambient feridualleveli and 
lopograpliical and meteorological conditions. 

No matter which alternative is chosen, significant 
envtrotunentai impacts result. Switching from 
dependence on oB and gaa to dependence on cod 
simply switches the impact from one form or medium 
to another, as from hydrocarbons to partlenhia 
components of air cniMloaa. All energy systems have 
environmental impacts. Hie only way to reduce these 
impacts is by conserving eneigy and by using 
environmental control technology. 
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SUMMARY AND CONCLUSIONS 

Ihiee aeenarioa for national eneigy lupply and 

demand that correspond to three levels of growth in 
energy demand- high, medium, and low- are examirted. 
For all tfiree, existing domestic of and gassomoeswll 
lune to be supplemented by imports, synthetic oil and 
gas produced from shale and coal, and oil and pa 
produced in virgin areas. 

Supplemental vdumea would have to supirfy S2 
percent of the total national petroleum demand and 1 8 
percent of the gaseous fuel demand by 198S under 
medium demand assumptions. Under the same 
assumptions, production from the three Atlantic CX^S 
aieaa could account for 6 percent of the total national 
oil supply and 2 percent of the total national gas 
supirfy by 1985. 

Adantic (XS production is expected to contribute 
more to regional than national supplies. New England, 
the region most heavily dependent on oil and gas, may 
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ol»taiii 30 percent of its erode petroleuin end 71 ' 

percent i)f its gas from Georges Bank by 1985. and by 
2000 it could export some gu to other parts of the 
country. 

Oil ud in from liw Atlantic OCS will not be so 
important to energy supplies in the Middle and South 
Adantic regions as in New England. I*roduction from 
the Southeast Georf^ Embayment may provide IS 
percent of the South Atlantic region's oil requirements 
and 13 percent of its gas requirements by 1985. The 
Bdtimofe Canyon may provide 13 peicttt of the oil 
and 10 percent of the gaseous fuel requiiemeats for the 
Mid- Atlantic bv 1985. 

Pacific coast requirements for additional oil can be 
met from the Nordi Slope. Indication are that 
production from the Gulf of Ahnka wQl exceed that 
region's needs. 

in addition to OCS oil and gas production, energy 
will be supplied by Incieesed cod pioduetloa nd In 
the longer term by geothermal cncrt'v . oil and gas from 
coal and siule, and solar energy. They are not in fact 
"altemathiei" because several componeiils will 
probably be required to provide the suppJementaiy 
energ>' that will be needed Energy conservation, 
however, can reduce both the number of components 
and the amount of enetgy requited from'eadi. 

The onshore environmental effects Oand disturbed 
and solid waste) of substituting coal are greater than 
thott of usmg t oombfakation of fanported and foreign 
oa. PuiAm', ttiese afGwts may well take place outside 
the energy-consuming region, centering in the region 
that supplies the coal. Other environmental impacts 
associated with using more cod-such as increased 
water pollution may also center in the supplying 
region rather than the consuming region. Location of 
coal conversion facilities in the mining areas will 
fiirther inciease these environmentd impacts. 

Monitoring changes in the mix of energy supplies is 
iniportanl at the local level, for the environmental 
damages are more pronounced locally than regionally 
or nationally. 

Nationally, the most noticeable impact of substitu- 
ting coal for oil is the generation of increased amounts 
of solid waste. Totd air pollutants, water pollutants, 
and Und disturbed show no definite patterns. However, 
use of environmental control technology has the 
potential for reducing forecast environmentd impact 
■fan. 

Demanding less energy by energy conser\'ation and 
increased energy conversion and utilization 
efflden^-is a very important way to cut prcgected 
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incBStses in environmental damages. Although control 
technology can help, it cannot cHminate damages as 
effectively as using less energy can. Energy demand 
reduction in the United Sutes wdl dso ease the world 
energy supply situation. 
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Chapter 4. Technology for Developing 
Oil and Gas Resources Offshore 



Technology for locating and exploiting oil and 
nitural ga* offihoie has been evolving since the first 
offshore plttform wti constructed in riiiUow wattr 
neir Santa Barbaia ill 1897. TIm first platform beyond 
si^t of land was completed in 1947 off Louisiana. 
Since the first oil and gas leases in the Gulf of Mexico 
OCS neuly 20 yean ago, ofMiove fadlities ham 
operated in increasingly more hostile environments. 

By the end of 1972. over 17,000 wells had been 
drilled offshore (see Table 4-1). In state waters alone, 
neatly fJOOO waila wvn diiled. willi 7A99 off 
California, 1,631 in the Gulf of Mexico, and 19? in 
Cook inlet. In Federal waters, 10,249 wells were 
difliad In fhb period, with 1 0,1 52 off Loniiiaiia. 



DEVELOPMENT OF OCS 
OIL AND GAS RESOURCES 

Development on the outer continental shelf in- 
volves a number of steps: (1) geophysical exploration, 
(2) exploratory drilling, (3) field dmloinnent, (4) pro* 
duction, (S) tianaportation and storage, and (6) prooea- 
ting. This chapter describes these steps and then 
gives a brief overview of the accidents, oil spills, 
opetatioaal diadiargaa. and oihar damage that can 
result from OCS oil and gas operations. The adequacy 
of the technologies and piactioaa employed b 
examined in Chapter 8. 

Qtophysical Explof«tk>n 

Geophysical exploration describes all the tech* 
iiiqpiea,aawapt diilUiii, vaad to locate gaologfeal 
formations which may contain ol and gas accumida* 
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tions, II includes passive reconnaissance techniques 
such as air and shipbome measurements of the eacth's 
magnetic and gravity fields and of hydrocaibott taepa 
fartothaatnioapiiwa. 



TABLE 4-1 

U.S. Offshore Oil and Gas Wells, Through 1972' 





Oil 


Gas 


Dry 


Total 


AhHka 


19S 


17 


7S 




Fedml 










California 










StM 


2.489 


30 


389 


2;918 


NdifriOCS 


Its 


1 


76 


2?« 


Qulf o( Mex'co 










State 


1.631 


479 


1.430 


3.S40 


FadMlOCt 


4jm 


I.TiO 


3JBB3 


10.1B3 


Te«al 












4,339 


836 


%m 


0,743 


FertwalOCS 


4.W 


1.793 


3J39 


10^ 


Total 


9.030 


2,319 


5,823 


17,170 



' inehNlM hetfi ey lora i or y end d enel e piiiei i t vMila. The 
pammapi of MooaHlHl vnHs depends upon tfv type of will. 
A tiiah pereentiae ^ dMelopiviiAt iMils is aueoanful becawa 

ttt* prttanc* of commercial qwantitiw of oi( and tm rMourea 
had been previouilv ettabliihed. On the other hand, the lucoen 
of exploratory well* i» contideratoly lower, ranging from 14 6 
to 17,6 percent jince 1965. Drilling to riucover new tieids-- 
wildcat exploratior^- II ine leasi juccesifDl. Smce 1965 thp 
percentage of nicoenfui wildcat vveilt has varied from 8.5 to 
1 1 .1 pvroent. 

Sourea: American Ntroieum Inttituta Comminae en 
Explocifton. ntlivteoa^ip^ietf ineteHets. Jiriy t. f97& 

Gec^hysical exploration also includes active survey- 
ing tadiniqpMa auch m aeinaic analyria, botton 
sampling, and bottom coring. Seianlc data are obtained 
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by bouncing sound wavei off the bottom to obtain a 
praflle of fubcuffioe fomuitkmi. Ptoptwrncyien gum 
and high-powered oscillators rather than explosives 
generate the sound waves. Figure 4-1 illustrates a 
•eismk surveying tediiiiqiie. 

Bottom sampUng and coitag an used to obtain 
samples of the ocean floor and subsurface for 
geological examination. Coring, taking a core sample 
by driUBg a ihallow hob, b imM in Idnitifying 
ite type of uncooioBdatad aedtaMtt on flia .oomui 
bottom. 

Exploratory Drilling 

Exploratory drilling is required to determine 
whether comn>ercial quantities of oil and gas are 
pment. In order to drill into oflidioie formetlom. the 
diiDing equipment Is mounted on a pUtfoim— a barge, 

a drill ship, a semisubmersihle. or a jackup. The two 
most widely used are jackups and semisubmersibles. 



A jackup or self-elevating drilling platform (see 
Rgure 4-2) has buoyant huOs ao diet the platTonn, 

drilling ng. drilling equipment, and supplies can he 
floated to the drilling site. When the platform reaches 
the site, the legs are jacked downward to the ocean 
floor and the platfona deck ii tailed above the tea 
surface. A semisubmersihle drilling platform (see 
Figure 4-3) is similar to a floating drilling rig and is 
supported by either diqdaoenient hulls or large 
cainons. Because many semisubmersihle drflUng units 
operate while afloat or anchored, they are used 
extensively tor decpsca drilling. 

Barges are frequently used for shallow water 
drilling. Drill ahips, on the other hand, are often used 
to drill in waters deeper than 500 feet but probably are 
limited to less than 3.000 feet. They maintain their 
location with either anchors or dynamic positioning 
propellers to compensate for movement. Once the 
platform is positioned above the drill site, the drill 
stem is lowered to the ocean floor through a conductor 




Soiwea: OfHhoft Tsaimelasv Confaranoa, 1969 Ofhhon Taehnology Conftnnet. M*y 18-21, Hounon. Tnu, PmuM 
(Ho«MMn: OfMioraTaeh«elo9yCoiifaNfMS,1900). 

Figure 4-1. Seismic Surveying 
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Source: Tetra Tech. \nc., 1973, "The Effect of Naturel Phenomena on OCS Gat and Oil Development," prepared for ihe Council 
on Environmanul Quality under contract No. EQ4AC010. 



Figure 4-2. A Jackup or S«tf-Elevatir>g Drilling Platform 



pipe or a riser, depending on the type of platform used- 
Drilling methods and mudi of the equipment are 
identical to those used onshore. 

Exploratory drilling is one of the most hazardous 
steps in developing offshore oil and gas. The potential 
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hazard stems from the possibility of a biowout-the 
sudden surge of oil or gas pressure up the drill hole 
causing loss of control over the well. Although most 
blowouts involve only gas, large quantities of oil may 
be released to pollute the marine environment. If 



C. 




Source: Tttra Tech. Inc., 1973, "The Effect of Natural Phenomerta on OCS Gai ar^d Oil Development," prepared for the Council 
on Environnwntal Quality under contract No. EQ4AC010. 



Figur« 4-3. A Semisubmersible Drilling Platform 



ignited, oil and gas may bum out of control, 
threatening personnel and equipment. 

Drilling companies employ safeguards to minimize 
the lilcelihood of blowouts. These include circulating a 
heavy fluid called "drilling mud" in the drill hole to 



counteract the possible sudden flow of oil or gas, 
encasing the upper part of the drill hole with steel pipe 
set in cement to minimize the possiblity of a blowout 
around the outside of the drill, and installing blowout 
preventers-control valves capable of closing off the 
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drill hole in case a blowout does begin. 

The type of casing used depends on geological 
itructufe and the foimatioii pressures encountered In 

drilling. A cross section of a typical geological structure 
and casing configuration required for safe operations is 
pfcsenlcd in Rguie 4-4. 




Sourot: Petroleum Extension Service. OivbioM of Exten- 
sion, Uniwwsity of T«iih,>I Priam of OUmUDHmnt t3d ad.. 
AiNtiii: Poirotawn Emention Safwies, UnhinHy o< Tmas, 
1970). 

Figure 4.4. Geological Structure and Casing in a 
Typical OH WMI 

The casing provides an anchor to which the blowout 
preventer (BOP) stack is attached. The BOP stadc is a 
series of control valves which can close part or all of 
the drill hole if there is a threat of losing control of the 
well (see Figure 4- S). Pipe rams close off the annular 
space between the casing and tiie drill pipe if oi or gas 
Mows the drilling mud up the anniihis Blind rams close 
the entire drill hole when there is no drill pipe m the 
hole, and diear rams doae the hole by dwadni the drill 
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pipe and dropping It into the well. 

In addition to the potential threat of a blowout, 
there are other possiUe environmental damages 

associated with offshore drilling operations. Drill 
cuttings and drilling mud are usually disposed of in the 
ocean. Improper dispMal of ofr*contaminated and 
toxic matetiab (In violation of OCS orders) may 
damage biolpgical life near the drilling platforms. Other 
liquid and solid materials may also be dumped 

QVWlHltld* 

. WO uwniufJi I nil 1 1 

Discovery of commercial quantities of oil or gas 
calls for development plans which consider additional 
exploratory wells to determine ttie extent and capacity 
of the Held; selection, construction, and assembly of 
the production facility; number of production wells; 
and transportation of the oil or gas to a proces&mg 
plant. Time development plans for OCS and state 
leases arc submitted to the responsible Federal and 
state authorities, respectively, for approval before 
development begins. 

Flald Development Facilities. An important 
dioloa is (he ftdUty for development drflUng and 

production. In contrast to exploratory drilling, most 
offshore development drilling and production fadities 
are fixed platforms: 

MmI oAMmn fpndtietiaii| phtfenss ais eanpiiisd ef a 

multi-level deck «ec(ion supported by a fiaa WMfc or "jacket** 
of tubular steel metnbets. .Nunmlly. t lie jacket b constructed 
onshore, (urged to the installation site and bunched Stiri-I 
piiet aic dtivwt or drilled through the stmctuie lep to hoU the 
ViBtfDin In periHoa. FbHOy the deck seetien Is laslaM to 
eoflvlBtelaatiilatioa.(l| 

A fixed platfofm is shown bi Fipire 4"6. Sudi a 

{datform may be used to drill 20 to 30 wells. After all 
wells are drilled, the drilling rig is disassembled and 
production equipment is installed on the platform. 

An emerging alternative to fixed production 
platforms is tlie subsca production system, which 
involves placing the wellheads on the ocean floor rather 
than on platforms. There are three types of subeea 
systems under development: sin^ aubiea wdb, 
encapsulated qratems, and nonencapsukted multiwell 
systems. 

The single subsea well is drilled from a mobile rig 
and Is tfien completed on the ocean floor. Oil and gas 

are piped to a nearbx fixed pt:itform or to a shore 
facility. Eighty- two ot ihese systems are now active. 
12] For the ncond type, dry chambers enclose 
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essentially dry land wellheads on the ocean floor. 
IPofkmaii Mitar tte 1-tlaioiplim (aonlally 14.7. 
pound-pei^aquaie-lndi pressure) dmiilwr from a 
diving bell or submarine. Two systems— one developed 
by SEAL and the other by Lockheed and Shell-axe 
aom bdag tsMed. If "t-aUiKMphw nctftdtM 
systems can be economically extended to 3000-foot 
depths," the cost of subsea completions will be 
relatively insendthre to water depth. [3] The third 
type involves a wtl qnimi of ttveral clustered eu lbiii 
weDs drilled from a vessel positioned over the system. 
Hie production equipment is located within the system 
and k aervleed by a diving ben (which does not reqnli* 
a pfofeidonal dWer). This system is under development 
by Exxon and wOl be tested in eady 1974.Itlsaliown 
in Figure 4-7. 



Drilling and Well Completion. After the fixed 
platfoRn or lubiea ijretem ii eMetnbled, development 

drilling, similar to exploratory drUiing. commences. 
Generally, a number of wcUs are drilled from a single 
platform. Directional drilling- a standard practice 
whidi dinetf die driDofTa vertical line to reach lateral 
sections of die oil or gas reeenroir-niakes the most 
economical use of the expensive platforms. Figure 4-8 
illustrates the use of directional drilling to reach 
lamote seetioae of a leaervoir. 

If commercial qtian titles of oil or gas are found, the 
well is completed, a term describing various steps in 
preparing a well for production: 

Comptetkyn can Indude letting and cementing casing. 

perforatinf (cutting holes in the casing which will permit oil or 
ps to dew Uom the formation into the well hole), fracturing 
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Source: Tetra Tech, Inc.. 1973. 'The Effect of Natural Phenorrwna on OCS Gat and Oil Development." prepared for the Council 
Environmental Quality under contract No. EQ4AC010. 

Figure 4-6. A Fixed Drilling Platform 



62 



SERVICE SHIP 




Sowm: Ptpar by C.C. Taylor, Exaon Campany, U S A., "Status of Complation/Produetkm Tachnology for tha Gulf of Alaaka 
and Iht Atlmcie Coaat Offihora PMrolaum Oparations." praaantad at tl>a Raaourcat for tfw Futura, Inc.. aaminar. Wathington, O.C.. 
Pic B^, itn, uu iidM B Md for tli> Cwmrtl an E i w Hiewani l Oulfcy undar mamet No, EO«AC110a. 

Figurt4-7. SubMPradiwtionSyMmi: Eicxon'sMultipteWall WMSydwn 



(applying premoc or ntiiig expfcMlvw to inacaae flbniiatfc>n| 

permeibllity), acidi/in^ (using acid to cnbtj;; op<>ningt in the 
fonnation), consotidalmg und (to keep sand from entering the 
writ ban), letting tubing (conduH for routing the olorgMto 
the niffaoe), and fautalllRg downhok tafety devices (valves 
installed to prevent blowouts during pcoduction) .... If 
performed after initial L'umpletioa» tlM)f tit aaaMtMd- 
aervicing or workover operations. |4| 

Developmeiit drilling is generally less hazardous 
than exploratory drilling becauae Ac dutneterbtict of 
Ifae geological formations are botltr known. The 
potential threat of a blowout however, remains. The 
wveiity of a development well blowout increases sig- 



nificantly if oil or is being produced simultaneously 
firomwelkalnadyooaipfeted. 

tf a diy well is drilled, it is plugged with cement and 
•bandoned. If a well is to be abandoned, either because 
it is a dry weU or all the economicatty fecoveraUe 
nsoufoa hat been extracted, then all casing and pfling 
arc severed to at least 15 feet below the ocean floor 
and are removed. In the past, stubs of casing and 
pding extendini above the bottom have interftred with 
fishing and navigation. Cmrent procedures for OCS 
well abandonineiit axa covered in OCS Order 
No. 3. (5] 
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Figun 4-8. Typical Oirectionally Drilled Wells 
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Production 

Once a well ia completed and connected to produc- 
tion taciiiUes, production may begin. If oil, gas, and 
othfr imleilib an piodiwed, tluy imnt be wpanted. 
The oil is separated, metered, and pumped to shore by 
pipeline, to offshore storage tanks for eventual transfer 
to a tanker, or directly to a tanker. The gas is 
Mpaialed; if it emtaliif water, it Is ddqrdnled by 
contacting it with glycol; and then it is pressurized, 
metered, and pumped to shore by pipeline. Where 
there is no g»s pipeline or OCS gas production is not 
owmomifil under pceniling market condWons, the gu 
ii pceewdzed and leinjected into the reservoir. The 
flow diagram for a typical piodlietion flBCility is 
pRiented in Figure 4-9. 

Hhen water ii ptoduoed with the ofl, lepanttlon ii 
required. Consistent with OCS Order No. 8, [6] 
separated water may be discharged into the ocean. The 
maximum allowable oil content is 100 parts per 
mDHoa; the avenge aOowable ol content is SO parts 
per million or less. Sand produced with the oil may be 
discarded into the ocean after the oil has been 
removed, as required in OCS Order No. 7. [7] 

Because of possible expkMions and fire, storms, and 
earthquakes, many devices are installed to warn of 
impending or existing dangm and to control or stop 
the flow ofgaaandolliftroablels8Bflaed.Someoftfie 
safety devicea with which fixed pbtfomi production 
fiKilities are equipped are pressure, level, and 
oombiutibie gu sensors; manual, automatic, and 
piesson rdlef valves; and fin delaetian and flgliting 
equipment. In addition, each well is equipped with a 
subsurface safety valve which can sliut the well down 
in case of surface equipment failure. Required safety 
and poflution control equipment and procedures an 
deanibed in OCS Order No. 8. [8] 

Although production is a continuous activity, it is 
sometimes necessary to shut down and reenter a weU 
to Improve or restore production. A variety of 
Opcntions may be involved in workover and servicing, 
Indudblg fbrtfier drilling to deepen the well. Because 
die wdl may be active and/or open»well eontrdl Is 4ie 
primaiy safety oomMentkn, mqidring the use of 
blowout preventioo equipment. 

OH Mid Oil TnMpofttlioii 

Crude ofl and natural gas Uquids may be transported 
to onshore processing facilities by pipeline or by tanker 
or barge. Natural gas is tran^rted only by pipeline. 
AD the natural gas now produced in die Gulf of Mexico 
and off Southern California is tianqiorted to siiore by 



pipeline. All the oil produced off California and 97 to 
98 percent of the Gulf oil is piped to shore. [9] 
Because moat of the OCS geoloj^cd formations vrtth 
oil and gas potential lie within 200 miles of shore, 
pipelines will probably continue as the pnfemd OCS 
transportation mode. 

Tsiikers may wdl be used for transporting ofl during 
the early phases of field development in areas remote 
from estabUshed producing fields. Production can 
begin earlier, particularly far offshore, if tankers are 
loaded from offthon moorings in or near the Add. 
One commonly used is the single point mooring. 
Production has begun in the North Sea Ekofisk and 
Auk Fields although the pipelines for these fields have 
not yet been comftated. Tankers are being used and 
may continue to be used for supplemental transporta- 
tion after the pipelines are completed. The environmen- 
tal and economic consequences of various transportation 
modes for crude ofl am exandoed in Chapter 8. 

Pipelines. Pipelines transport large volumes of oil 
and natural gas. Once the pipeline route is selected and 
the volume to be pumped is determined, pipe size and 
strength are selected and line pressures calculated. 
Considered during route selection are bottom and 
subsurface foundations; current, wave, and tide 
conditions; and other uses-sti4>ping, conunerdal 
fiddng, naval operations, etc-oif the ana to be 
crossed. 

in the past, pipelines were generally laid directly on 
the ocean lx>ttom. Burial of pipelines which lie in km 
dun 200 feet of water is now required. Doing so 
minimizes the potential for damage from natural fOTCes 
and from marine equipment such as anchors. 

Primary techniques for laying pipe in coastal waters 
are section- by- section or "stove pipe," reel barge, and 
pipe puUing. In the stove pipe method, short sections 
of pipe are welded together on a pipelaying barge. 
While the barge moves slowly forward, the completed 
pipeline is released into the water and laid on the ocean 
floor. There are several types of barges and several 
ways to lower the pipe. The vessel may have a baige or 
ship hufl or it may be semisubmersible. The barge huU 
is the most common, although it limits operations to 
relatively calm seas-6- to 14-foot waves. Semisub- 
mersflde hidb am the moat stable. Behind the barge, 
the welded pipe section is supported by a pontoon or 
"stinger" that reduces stress caused by tlie pipe's own 
weight. The two most commonly used pontoons are 
the straight, rigid stinger and the curved stinger. The 
curved pontoon Is flhistrated hi Fignm 4-10. 
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Souret: Paptr by W.B. PMpcr. Switor ViM ^ wM tn t , Brown • Root. Inc., "Comtruetlon of OH md Oh PipalinH ind ON 

Storage Facilities on the Outpr Cont ner.tal Shslf," presened at the n^50urces for tho Future, Inc.. lllllim. IOtfllll|mw. n.C. 
Ooc. 5-6, 1973. conductsd for the Council on Environmental Quality under contract No. EQ4AC003. 

Fipirc 4-10. A Lay Barge with Curved Pontoon 



In the red barge method, pipe li wehled together 

onshore and is wound onto a large reel on the 
pipclaying barge. The pipe is laid as it unwinds. For 
pipe diameters in tiie 4- to 10-incii ranget reel barges 
are often moft economical than other types of barges. 
The technique b limited to p^ diameten of 12 hiches 
or less. 

Pipe pulling uaea bilges and tugs to pull sections of 
welded pipe from an onAore laundiway over the 

pipeline route. This method is limited to pipeline of 
relatively small diameter and short length. Generally, it 
is used only for laying pipelines nearduxe. 

PIpelinee In n e a rthoie aieaa are ueuaBy laid In 
dredged canals. Generally, two methods are used in 
marshes and wetlands: the "push" technique and the 
floatation method. In the push technique, a relatively 
flDiall canal (up to 6 feet deep end 10 feet wide) H 

dredged. Sections of pipe :ue joined at the hegiiining of 
the canal, and the pipe is simply shoved along in the 
canal. Then the dilch la nmally mdcfilled. This me ihod 



lequIrM telatlvely fbm ground for the dredging 
equipment (usually a drag^ne) but ia geneiafly lea 

costly than floatation. 

The floatation method requires a wider canal to 
provide acoeai for the pipefaQrbig equ^ment. Hn canal 
is 40 to 50 feet wide and 6 to 8 feet deep; it may have 
an additional trench in the bottom to provide a 10- to 
12- loot clearance over the pipeline. Lay barges are 
often used in marabee becauae of theaoftandunataUe 
ground. Dredged material placed along the sides of the 
canal forms a low, flat levee. In most cases, the 
floatation canal is not backfllled because the dredge 
tpaiH is usually very fluid and tenda to diaperse. Lou of 
spoil through dispersion reducea the material available 
for complete backfilling. 

In the Gulf of Mexico, levees have generally been 
continuous, with few or no openings. Opening* are 
now required to minimi/c disturbance to drainage 
patterns. Piuggmg the canal ends, known as bulk- 
heading, is required to minimize erosion, intrusion of 
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•aline water, and damage from navigation when the 
canal intersects a waterway. 

Pipelaying in wetlands can cause seaoiis advene 

physical and biological impacts. Natural drainage and 
water current patterns can be disrupted. Erosion of 
soft and unconsolidated lediiiients in manhlands can 

.be markedly accelerated. BlolQgically productive land 
can be lost. Disturbance of marshlands can change 
turbidity, salinity, acidity, hydrogen sulfide toxicity, 
and Mological oxygen demand. 

Tankers and Barges. Although tankers and 
barges transport less than 3 percent of the cH produced 

in the Gulf of Mcxici). a:s stated earlier, tankeis may be 
used in the initial phases of field development in 
Atlantic and Gulf of Alaska DCS areas. Transportation 
of oil by tanker has recently reoehred conriderable 
attention because of the development of Very Large 
Crude Carriers (VLCC) or supertankers ant! because of 
subsequent proposals for siting superports off U.S. 
coasts. Because a supertanker b econonnically advan- 
tageous only over great distances-from the Persian 
Gulf to the United States. Western Europe, or Japan, 
for example VLCC's will probably not be used in OCS 
operatkMis. 

Conventional oil tankers and barges are now used 
extensively in U.S. coastal waters. In 1972, the 
Atlantic coast states (included in Petroleiun Adminis- 
tratfon District No. 1) received 91 pcscent of their 
domestic cnicic oil supply (2'^0.000 barrels per day) by 
tanker and barge (torn the Gulf of Mexico and 89 
percent of their fore^ crude ofl imports (970,000 
barrels per day) by tanker and barge. [10] 

Oil p>lhition from tankers and barges results from 
cdlisions and grounding* and from operational 
problems such as equipment faOure, human faflure, and' 
intentional disdiatLCs Release of 700,000 barrels of oil 
from the TOKUr^' CAN VON m 1067 is prob;ib!y the 
most widely known tankci catastrophe, althougli the 
largest spiQ, 800,000 barteh of oO. resulted from a 
tanker breakup off Africa in 1972. Oil sjriU Statistics 
from OCS oil and gas production operations are 
discussed in a subsequent section of this chapter. 

The major source of oil pollution from tankeis is 
intentional discharge the pumping of oily ballast 
water and tank washings into the ocearu. Over 70 
percent of all oil released from tankers is due to these 
routine operations. 1 1 1| Another important source of 
pollution from tankers is spilhipc as oil is being 
transteired to and fruni tankeis at marine terminals. 
Mechanical failure, faulty design, and huniii error 
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account for niosl of this spillaw 

Single point moorings (SPM), also known as single 
buoy mooringi (SBM), have recently been devdoped to 
reduce the hazards of storms to tankers and to 
minimize oil spills during loading. Over 100 SPM's are 
in use throughout the world. One example was shown 
in FIguie 4-7. A tanker is moored to a siuflle point, 
and loading hoses arc connected between it and the 
buoy. Because the mooring and hoses can circle the 
buoy, the tanlcer moves to head into waves, tides, and 
storms. The SPM thus allows a tanker to remain 
moored in 15- to 20- foot waves accompanied by 
winds and currents; these conditioru could not be 
tdeiBted at a fixed mooifaig. 

In addition to oil pollution, linkers and barges 
pollute with their sewage, untreated t.':uh:ti?e and 
human wastes. A tanker of 33,000 deadweight 
tons geooates about 1,000 galoos per day each 
of sewage and domestic wastes. [12] If they are 
not treated, they can sienificantly degrade water 
quality, pjirlicuUrly in harbois and bays. 

Of Miws OH S l owj i 

As development proceeds farther from ahom, it may 

become economical to store the oil offshore 
temporarily while awaiting tanken. This is especially 
fanportait when severe ureather conditions prohibit the 
OMMHing of tankeis for extended periods of time. 

Tlirec types of offshore oil storaw systems are now 
being used in various parts of tlie world -elevated, 
floatteg, and bottom stantUnB. 

The size of an elevated stoogB fiHBlity is severely 
limited becmisc it must be mounted on a platform far 
enough above the water surface to avoid wave action 
during the most severe storms. The slructuial capa- 
bility of the platform, then, is the Ihnitlag ftctor. in 
the Gulf of Mexico, maximum storage capacity on in 
individual plattorm is 10,000 barrels. [13] 

Several large floating storsge birges are now te.use. 
The 1 -million-barrel barge, PAZARGAD, is a storage, 
desalting, and loading facility in the Persian Gulf (14) 
It employs an SPM system in ordet to head into the 
winds snd currents and to withstand stonn better. 
Another barge of the same volume, also mooted to an 
SPM, is being used off Indonesia. | i 5] 

Storage facilities which rest on the ocean floor 
either may be submerged or may extend above the 
water surfncc. The most ontsf;mdin!! examples arc the 
three dome- shaped tanks of the Dubai Petroleum 
Company hi the Persian Gulf and the cyfindiical con* 
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Crete tank of the Phillips Croup in the Ncnth Sea The 
Dubai tanks stand in ISS feet of water. Each has a 
capacity of 500,000 iMmU. 00 b loaded fnto tanken 
from anSPM. (16] 

The Phillips tank with a capacity cf I milhon bar- 
rels, stands in 230 tcct ut water. Production equipment 
b mounted on top of Hw tank which extends naarty 
100 feet above tea levd (lee Figure 4-1 1). The tide of 
the lank is protected from wave action by a perforated 
OOter wail. Beginiung m mid- 1974, oil will be loaded 
from the tank into tanken throu^ two SPM ayvtem. 

Oil SpUl ContaimmfiC and CltMMip 

The tfinist of industry and government efforts to 
improve the reliability and safety of OCS operations 
has been prevention of spills and other accidents. 
Shortly after the TORREY CANYON accident in 
1967, the President ordered the development of an oil 
pollution contingency plan. The National Oil and 
Hazardous Substances Pollution Contingency Plan was 
Ineofponted into the Federal Water PbOution Cbntrol 
Act in 1970 and retained in the Amendments of 1972. 
il8J The industry has organized a number of cleanup 
cooperatives. The major ones are Clean Seaa, InCn hi 
Callfomia and Clean Gulf AModalea hi Loublana. 

Both Government and industry research and de- 
velopment have resulted in improved oil spill contain- 
ment and deanup devices. The floating boom b ttie 
primary containment device to date. Cleanup is ef- 
fected tnainly by mechanical gathering and sorbent 
recovery. I wu other cleanup techniques involve use of 
dispersing agenb and combustion. Of concse, natural 
pl^rieri and biological processes always cams faito 
play, especially if the spiD b far from Aon. 

ContaimnMlt. Booms contain an oil slick by en- 
circling, sweeping, or directing it to a collection point 
or by a combination of these efforts. The boom's floa- 
tation qrstem may be a part of or separate from tiie 
contabiment section TyplcaHy a fence or skirt extend* ' 
ing above and below the water surface forms the con* 
tainment section. 

The efftcttveness of a boom b Bmited by waves, 
wtads, and cunents. Most booms fail because as the oil 
accumulates, currents carry it under the boom. Fur- 
ther, in turbulent seas when wave heists exceed 10 
feet, a true oil sHek does not form. Rather/oU droplets 
are dispersed in the water column and netlher contain* 
ment nor cleanup m possible. 



To date the best bo<im performance that has been 
reported (Exxon) is contairunent in 6- to 8- foot seas 
with 20-mile wtods and 1.25-ndle currents. [19] The 
U.S. Coast Guard has developed a mechanical contain- 
ment and recovery system for the open ocean with a 
capability of SO banels per minute. Work continues to 
obtain hnproved performance, but because of tuibo- 
lence, the effectiveness of booms and recover^' systems 
is ncaring its upper limit. Only in relatively calm waters 
are booms generally effective. In open seas, oil spill 
contatamvnt b severdy Ihnlted. 

Cloanup. .Mechanical cleanup devices are also 
generally limited to calm waters. They operate at low 
recovery rates-generaDy I to 5 barreb per minute-and 
thus arc of limited effectiveness for large spills (20] 

Straw, manufactured fibers, and absorbent clays are 
spread on a sUck, mixed with the oil, and collected. 
Straw b considew d die moet cost-effective sorbent 
because it holds five times its weight in oil and costs 
$25 to $S0 per too. There are serious logistical prob- 
lems in spreading and colecting the sorbenb at well as 
dbposing of the oi<ontaminated materials. (21 ) 

Use of dispersants in U.S. coastal waters is strictly 
Unuted by the National Contingency Plan because of 
their potentially toxic effects on marine oqiniBms. 
Dispersants are, however, used widely in the United 
Kingdom except in designated critical environmental 
areas. Use of burning and sinking agents is also limited 
by the plan. Theee materials have been Mmited because 
they do more hum to the marine biota than the oil. 

OCS ACCIDENTS, OIL SPILLS, 
AND CHRONIC DISCHARGES 

Prom 1953 through 1972, when neariy all the welb 
wen drilled hi the VS. OCS, 43 major accidents oc> 

curred (see Table 4-2). [22] Nineteen were associated 
with drilling, 1 5 with production, and 4 with pipelines. 
Over die 19 years, there has been an average rate of 
0.005 (0.5 percent) drilling and production accidents 
per successful OCS well drilled. During the same 
period, 8 blowouts were recorded in state waters. (23J 
The frequency of OCS accidents generally hi crea ssd 
as activity increased until 196^. when the accident 
frequency peaked It has been decreasing since then. 
The 1969 Santa Barbara blowout-in releasing from 
18,500 to TSOiPOO barreb of oll-rataed serious ques- 
tions on the adequacy of OCS technology. Since Santa 
Barbara, three major production pbtform acddenti 
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Source: Tetra Tech. Inc., 1973. 'The Effect of Natural Phenontena on OCS Gas and Oil Development." prepared for the Council 
on Environmental Quality under contract No. EQ4AC010. 

Figure 4-1 1. The Phillips Petroleum Underwater Storage Tank Being Installed in the North Sea 
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TABLE 4-2 

Major Accidents on the U.S. Outer Continental Shelf, 1953 197? 



HmOtt 


OriUini 


ProdiMian 


PipMlm 


CeHWon 


WNHwr 


TOMI 


Number 


19 


IB 


4 


2 


3 


43 


CM 


0 


S 


4 


1 


3 


11 




2 


? 


0 


0 


0 


9 


Gh 


17 


3 


0 


0 


0 


19 


Other 


0 


3 


0 


1 


0 


4 


Oil tpillt 


2 


10 


4 


1 


3 


20 




18»TB0 


84-13B4 


176 


2A 


8^-9.7 


290-1.100 


DMttM 


23 


33 


0 


0 


0 


66 




7-8 




0 


0 


0 


98-108 


Fim 


7 


12 


0 


1 


0 


20 




4 


• 


0 


3 


0 


16 


Duration 


2 hri -5.5 tTMM 


10 min 4 5 men 


1-13 days 


1 day 


1-3 days 


10 mm -S 5 mos 



SourcM: Unrvcnity of Oklahoma Technology Aueumcnt Group, Energy Under the Oceans: A Taehnelo§y Atmument of Outmr 
ConfftMnCi/ Sh€lf OH antf Gm Optntiom (lykmran: Uniwtnitv of Oklahoma Pran. 19731, using U^. Gaologicrt iunoy, U.S. Coaat 



have occurred in the Gulf of Mexico. In Che Shell acci- 
dent (1970), estimates of oil lost range from 53,000 to 
130.000 bMidt. TIm Chtro aoddMt (1970) . ra- 
■itod in loss of 30,500 banels. and the Amoco 
accident (1971) resulted in loss of 400 to 500 barrels. 

The diminishing number of driUing accidents since 
1968 feflectt ImprowmeoH in botti lachndoBf and 
practice. The frequency of production accidents has 
not decreased so markedly, perhaps because in all 
instances old ofTsbore productioo fadltties aad pipe- 
ttoM do not nwtt the •padficadoBs now called for in 
new facHMaaaiid fipaUnaa. 

Oil SpilU 

Although accidents during offshore operations 
account for only a small portion of tbe oil that is 
spilled, locally they can be tlgnifleailt TMr frequency 
aiMi mapiitudes and the fate and effects of the oil are 
important factors in OCS development decisions. The 
Council on £nvironniental Quality contracted with 
ECO, Ine^ Md wHh the MaMadiinttta bstltnte of 
Technology to analyze the probability of oflshore oil 
sptlU. The results of their efforts are summarized in 
thia section. [24] Sources of daU used m their study 

•MAMA* 

• Coast Guard PaUutkn laddant Reporting 

System 

• ECO, Inc., data base on tanker casualties (1968- 
1972) 

a FiBtraleiiin $y»tania RaUabilityAiialyilidatabaM 



generated by Computer Sciences Corporation fof 
the Environmental Protection Agency 

• MJ.T. data bate on large spills 

• A sample of 300 spills at single point mooring 
worldwide, principally from testimony at hear- 
ings before the House of Lords on a proposed 
An^esey, Eneland, tennlnaL 

The most important general feattties of oO spill 
statistics are the fotluwine: 

a The size range ot individual spills is extremely 

large, from a fraction of a barrel to over 150,000 

barrels. 

• Most spills are at the low end of this range; in 
1972, % percent was less than 24 barrels (1,000 
gallons) and 85 percent was leas than 2A banels 

(100 pllonsV 

• A tew very large spills account for most of the oil 
spUled (the TORREY CANYON accident of 
1967 spilled twice as much oil as was reported 
spilled in the United States in 1970). In 1970 and 
1972, three spills each year accounted for two- 
thirds of aO ol spilled in die United States in 
those years. 

These facts are hichlip,hled in (uder to point out the 
meaiiingiessncss ul estimating "average" amounts of oil 
that might be spilled M particular steps in the develop* 
ment process. Amounts spilled can vary by a factor of 
1 million, and single spills like the TORREY CANYON 
distort the statistical distribution of spill magnitudes. 
Further, as shown in Table 4-3, fluctuations from year 
to year are quite hugs. 
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TABLE 4-3 



Oil Spill Statittici 
(Barrels) 





1071 


•v72 


Petroleum induttry^tatalid 






tpilK 








1^75 




Vemns 


125,800 


M,IOO 


■lila, tiiffifc II it 






rauinSIr 


dX 




QffJi 1 lumfcmllim 




■1 MA 


4MlttiM 

Numbw 


2.452 


2,252 


VotaRM 




6,700 


OiMhofV pIpsUiM 

Number 


74 


m 


Voiuine 


8,700 




Total 






NiimlMr 


4,023 


4/i7e 


Vohmw 


160,500 


141,300 


All vills 






Nun** 


7/161 




Votamt 


20B,000 


•18^ 



. Source: The MasMchuiem tnttitute of Technology Depen- 
ment of Occisn Engineerir»g, 1974, "Anaivsu of Oil Spill 
StMittica," prepared for the Council on EnvironmenUl Quality 
untar eontiwt No. EQC33Q, Mina U J. Com Qai«d Mi. 



Certain pattern* emerge from the atatbtical ttialsnli 

of oil spills. For the four nu^ MNirces of offthore oH 
pollution, Table 4-4 shows a remarkable similarity in 
the numbor of oil spills in each volume category for 
1971 and 1972. The data tuggest ttiat the ame pfo> 
cenes, equipment inadequacies, and operator errors ait 
cauMng the spills. Computer Sciences Corporation, 
under contract to EPA, recently analyzed the failure! 
and enoR that have canaed tfitn ipilb. (25] Alfhou^ 
restricted by die limited data base, the study suggests 
that remedy of certain technological and operational 
inadequacies could significantly reduce the number and 
liie of oil ipflb. SbnOaily, USGS hu andyaed Ita oil 

spin data and is incorporating the results into Hm 
Federal inspection and enforcement program. 

Platforim ami Pipelines. Between 1Q64 and 
1972, there were relatively few large spills from plat- 
forms and pipelines (Table 4-S lists the spills of more 
flian IjOOO barreb of ofl). For an oil fleld find of 

medium size* there is about a 70 percent chance that 
at least one platform spill over 1 ,000 barrels will occur 
during Uie lite of the fleld. For a small oil Add And, 
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there is about a 25 percent chance of one platform spill 
over IjOOOharreb, and for alaige oil field find, there is 
over a 95 percent chance of a phtform spill over 1 JOOO 
barrels during the life of the Adds. The probability of 
pipeline spills follows the general pattern exhibited by 
platform ipill ttatMks. Figure 4-12, whldi ihom the 
volume of oil handled on a platform between svcoea- 
sive spills, indicates that there is about a 40 percent 
chance that 250 million barrels of ofl will be handled 
betwe en large spflb. If a large platform spill doaa occur, 
dHfe is an 80 percent chance that the vohime vrfll 
exceed 2,380 barrels and a 3S percent chance that it 
will exceed 23,800 barrels. 

PIguie 4-12 abo Aowi that the probabflity of see- 
cessive spills increases rapidly as the size of the find 
increases Conversely, this nwans that large spills will 
occur more often- fur an equal increase in probabiUty 
of a spH, 4 J yean wlB ^pw hi a nnall find and oidy 
t.O year elapses in a large find. Bl<dofica]ly, the time 
between large spills may be at least as important as the 
number of such spills. I'he ability of ecosystems to 

ChBplar6. 

Tankers. About 98 percent of all tlie oil spilled 
by vessels is from incidents involving over 1 ,000 barrels. 
Most large tanicer spills occur within 50 miles of land, 
lion MuiinoBifNMaeniK'eBnnpiiiiaeeMHiim 
fixed structttre), or oolisions. Groundings and ram- 
mings occur nearshore, and collision frequency de> 
pends on traffic deiuity. which is highest nearshore. 

Analy* of tanker spn statiMics tadieatai that if 
tanken are used to transport the oil to shore, the 
probability that there will be one tanker spill over 
1,000 barrels is about 27 percent during the life of a 
aaial fled, about 8S percent for a medium find, and 
nearly 100 percent for a large find. As the size of the 
fmd increases, so do the number of expected spills and 
the overall p robe MHy tiiat a spiU wlH oeeur (see Figure 
4- 1 3). 

The possibility of more frequent or larger oil spills 
resulting from use of single point moorings was also 
ana^iad. One nd^t expect mora spUigl SFlfSi 
dun at fixed berth facilities became the 8M adds ship 
motion, flexible hoses subject to wave action, and pos- 
sible loss of moonng to normal loading operatloiu. 

nwre have been 108 SPM spflb hi s jstS dilpcalb. 



*A m^diuin find was denned by M I T. as 2 billion barrels 
of oil in place and a |a«/oU talk) of 1 ,000: 1 . A tinaU nnd «u 
Mliwl as MO ariMiNi bMieli of oi and 500 MliioB ceUc fMt 
or fM and a latp Had as 10 MDloa feonols of ol. 
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TABLE 4 4 

Petroieum Industry- Related Oil Spill Volumes 
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100 000- 
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10.000.000 
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1971 


3B4 


247 


4B8 
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77 


19 


7 


1 


197? 


351 


347 


844 


288 


71 


10 
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Ship (offihora) 


















1971 


4 


6 


8 


0 


4 


0 


0 


0 


1972 


15 


2 


10 


3 


0 


0 


1 


1 


Pipeline 


















1971 


222 


403 


496 


257 


41 


13 


2 


0 


1972 


16 


24 


61 


61 


32 


7 


3 


0 


1971 


227 


304 


395 


146 


13 


2 


0 


0 


1972 


431 


784 


728 


244 


20 


4 


0 


0 


Tom 


















1971 


837 


960 


1,367 


688 


136 


34 


0 


1 


1972 


812 


1.157 


1,343 


606 


123 


27 


0 


1 



* Forty -two galloni tqualt 1 bvral. Gallons, rathof than barrati, are usad to illustrate the fact that most spills involva a small 
velunNof Oil. 

Soofct: MMUclHmMi liwHuw o« TodwioloBy. "Oil SpiM Tr^ctofy Otudlat for Attwtte Coast nd GuH of AlMto/' Pmrnry, 
^hfftioti Ai^pifitt 0^ O^ftiftMV ^tlitoStunt OnwMflipffMiMi^ pvipvctf foe llw Oouncil on CnwIfOfifMfiiBl QyiMty undif cofitfMt NOa 
EQC330 1CMM4p: MaMhuHtts Inttitula of ToohnolagV. tOMK Rtfion No. MmO 7440. 



or 1 qiil for eveiy SO cillt. 9y compniwNi. the fixed 
berdl temriiul at Mil ford Haven, England's largest oil 
port, reports 1 spill every 60 ship calls througli 1972. 
Individual SPM'i may nut do so well. An unloading 
SPU at Durban, South Africa, raportod 1 tplBl every 5 
•hip calls in 1971 . The data that M.I.T. collected show 
little difference in the size of spills from SPM's and 
from fixed berth moorings. The average qpiil at SPM's 
la about 7 barrels, roughly equal to Milford Hawaii'a tat' 
paiknoe at fixed berth teiminali. (26] 

Total Volume of OCS Oil Spills 

The total volume spilled over the life of a field, 
although not as important as the frequency and mag- 
idtoda of individual ipils, is of tateiest. Table 4-^6 
shows that the number and total volume of spills for 
platforms, pipelines, and tanken are of the same order 
of magnitude for a given field liu. flatfonm have die 
lowest frequency and vohinie and tanken the hii^iest.* 



*ANhough the M.l.T. appraacli does not cmuidar amage 
spilU^ rates valid, mean spill rates were derived at the request 
of Uw Council. MJ.T.'s computed ratio of the mean spill lalB 
to ttiB toiil vofemie of oIlHndM pislfiacns is OJ006 po^ 
cent, for ofTshore pipdlsBs is OjOII paneot, and for taakais is 
0.016 percent. (27] 



if the oO from a small field is transported by tanlcer, 

the probability that there vkill be no spill over l/XM) 
barrels is 52 percent; if oil is transported by pipeline, 
the probability is 75 percent. There is a higlier pruba- 
biUty of an extremely laige spD from huge pipelines 
than from tankers. Thus, if massive (above ? U).000 
barrels) spill volumes, which have a low (less llun I 
percent) probability of occurring, arc tiie main con- 
CMO, tanken may be pmfened over plpeHnei. 

In interpreting these data, one must keep in mind 
that they are based on past experience and do not 
adjust for futiue improvements or production cco- 
nomiea. Iflow-piodncthrityOCSflddaarediicovend, 

replacenient of pipelines 1 5 to 20 years into the field's 
life may be uneconomical, this could lead to higher 
taiddence of pipeline leaks. Pipeline spill data include 
three major shidlow water spills which may not be 
relevant to the Atlantic r«r Cnlf nf Alaska. The tanker 
spilU include those trom ships registered in all nations; 
however, American ships have a better lecocd thni al 
olhen. 

Chronic Discharges 

Several routine OCS operations result in discharges 
of oil and other materials tu the water. Unlike that for 
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TABLE 44 

Major Oil Spillt fram Offchort Production FaeilitiM, 1964-1972* 







DM 


Amount 
raportad 
(barralt) 


OfMtore platforms 








Union "A." Santa Barbara 


Blowout 


January 28, 1969 


77,400 


Snail ST 2B ^/ La. 


Fm 


Daeanmr 1, WrO 


B2,4lw 


Chavron MP 41 C, La. 


Fii« 


March 10, 1970 


30,950 


MP gatherinfi net and ttorage. La. 


Storm 


A . . — • a ^ • AAA 

August 17, 1968 


12,200 


Signal SS 149 B, La. 


Hurriem 


October 3, 1964 


D,000 


Platform, 16 milat offihora 




July 20, 1972 


4^100 


Continantal El 20m "A, La. 


Coinwon 


April 8, 19B4 




Mobil SS 72, La. 


Storm 


March ID, i9o9 


2,9<IU 


TennecoSSi98 A, La. 


Hurricane 


October 3. i964 


1,600 


OfWwre pip«linai 








Wait IMta. La. 


Andiof dvsfiliiB 


October 1B« 1967 


167,000 


Parrian Gulf 


Bmk 


April 20, 1970 


95,000 


Coast.il ch.inn.-'. Ls. 


Httbyntoprap 


October 18, 1970 


25,000 


Chevron MP 299. La. 


UnknoMNi 


February 1 1, 1969 


7,400 


Gulf 8T 131, L«. 


Anchor draggliig 


Mwch 12, 1S6B 


6J0OO 


Con'stal channel, La. 


Equiprmnt MIlM* 


Dtcember 12. 1972 


3,800 


Coastal waters. La. 


Leak 


March 17. 1971 


3,700 


Coastal channel. Tax. 


Leak 


November 30, 1971 


1,000 


Coastal channal. La. 


Leak 


Saptamfaer 26. 1971 


1,000 



' Over 1,0tXl bjncls 

Source: Massachusetts Institute of Technology. "Oil Spill Trajectory Studies for Atlantic Coast 
ai>d Gulf of Alaska," Primary, Physical Impacts of Offshore Petroleum Developments, prepiirod for -.h-j 
Council on Environmental Quality under contract No. EQC330 (Cambridge: MawachuMtts Institute 
of Taehnotogy, 19741. Raport No. MITSG 7440. 



aoddenlal tpOb, (heir probability it ijO-th^ have a 

100 percent chance of occurring. Soma adentists be- 
lieve that uvcr the life of a field tficae intentioiial re- 
laam may damage Uie anviraainent at mudi aa the 
huge accidental oil spill. 

Securing platforms with pilings or anchors, anchor- 
ing vesseis, and buiying pipelines oflshore disturb 
bottom aedlmaalB and incieaae tniWdity. 

In moat ddling opamtiona. deaned diilling mud and 
drill cuttings are discharged overboard- Drill cuttings 
arc shattered and pulverized sediment and native rocli. 
Drilling mud may conAt of such subatancaa aa ban* 
tonitc clay, caustic soda, organic polymer, proprietary 
defoanicr, and fcrrochrome lignosulfonate. During the 
course of drilling an average 15,000-foot well, ap- 
pnudmateiy 1 10 tona of commercial mud components 
and 9S0 tons of drill cuttings are discharged overboard. 
[28] In its envirdnmcntal impact statement on the 
proposed OCS lease sale in the northeast Gulf of 
Mexico, the Bureau of Land Man^ment estimated 
that a nuudmuro of 1 ndllkm torn of diill cuttings and 



TABLE 4-6 
Oil Spilled Over the Life of a Field 



of apilti 



Total volume 
(banalt) 



Smell Find 






Platform 


0 ?8 


7.200 


Pipeline 


0.31 


13,900 


Tanker 


OAX 


lOjBOO 


Medium Find 






Platform 


%J» 


33,3(X) 


Pipeline 


M 


62,900 


Tanker 


1J 


92.400 


UqaPind 






Platform 


4.7 


170,500 


Pipelina 


5.2 


233,300 


Tanker 


6.9 


335,700 



Seurct: Mimchmawi Institute of Tachmleav, '^l Spill 
Tnjaoiory Studies for Atlamic Coatt and Gulf of Alaska," 
Prtmarv. Physical tmp»ctt of Offshon Pttfoleum Devtlop- 
menrs. prepared for the Council on Frvironmental Quality 
under contract No. EQC330 (Cambridge: Massachusetts Inatt* 
tuM Of Tachnelegv. 19M1. R^ort No. MITBG 7440. 
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123,000 tons of mud would be discharged in the area 
as a result of drilling 1 ,1 20 wells to an average depth of 
ism<iwt.[29] 

EXiring operations, waters from the geological for- 
malions are often produced. The waters may be fresh 
or nay contidii miiMnl idtt audi iroii, catehim. 
mpMium, sodium, and chloride. Their discharge 
increases the mineral content and lowers dissolved 
oxygen levels in the area of operations. The waters 
often contain anall monals of oi. Hm poMottal in* 
pacu of continuoua d h d mg si an dtKuased in Chap- 
ter 6. 
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Chapter 5. Natural Phenomena 
and OCS Development 



An aiMlyiis of how operatiom would ■ffect Ihc 
mviroiinient in the Atlantic and Gulf of Alaska OCS is 
Incomplete without dbcuning the natural phenomena 
that could impact operations in Iheee aicas. The en- 
vironments of both mu m at times subfeet to the 
StlMS of earthquakes, ts\iii;imis. ice, and severe storms. 
Thh chapter is based largely upon the results of a study 
prepared by Tetn Tech, Inc., to investigate the like- 
liiiood of such occurrences arid their possible impacts 
and to compare these analyses with conditions in off- 
shore areas that are already being developed. [ 1 ] 

CLIMATE AND STORMS 

The general surface wind pattern along the Atlantic 
ooMt is controlled for the moat part by the poaitloii 

and intensity of the Bernuida-Azoies high pressure 
system. Major low-pressure storm systems' usually 
move thiougli the region in a north to east- northeast 
direction and are often acoonipanied by strong, gnety 
winds and heavy seas. These storms occur most often 
during the winter months when the Bermuda- A/ores 
hi^ is located far to the southeast, and their persis- 
tence for several days may gsnente high sustained 
winds. Hurricanes* occur frequently, most often from 
June through November; less than 3 percent occur at 
other times. From 1886 to 1972 about 80 percent 
oocurred from August to October. The majdmwn 
winds along the Atlantic coast :ire associated with the 
hurricanes. The most dangerous clement of a hurricane 

*Low-piMMn ttonm are tndmioiily dsflned as extra* 
Uopical cydones and are generated by db t u itaitce s atong Itie 

boundary betwci n mid pular jnil warm tropical air masws. 

'^Hurricanes are uik of the categories of Uopical cyclone* 
baeana dmr dsvriop in the toopki. AnamaatorMtropleal 
cyclones (winds over 33 knoU) form each year, of which ibaal 
S.6 reach hunicane intensity (winds over 64 knots). 
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is the acoompanytag Mi^ tides se the storm mows 

across a coastal area. 

Weather in the Gulf of Alaska is controlled primar- 
ily by the semipermanent Aleutian low. This system 
ususBy appears in September, moving gradually weet- 

ward in winter and ^vbqg. The stronpesl pressure 
gradients gerwraUy occur in late fali and early winter, 
the stormiest part of the year. During most of the 
winter months, stoima aiomon frequent in the Gulf of 
Alaska than in any other part of the Northern Hemi- 
sphere. They move through the Gulf from the west and 
•oudiweat aikd out to tfie soothettt. 

The Middle and South AUanUc OCS are subjected 
to more severe storm conditiore due to hurricanes 
than either the Gulf of Alaska or the North Sea. 
For example, storms with testained wbids* of at least 
100 knots can be expected to occur over a 90- year 
period in the North .Sea, whereas in the Gulf of Alaska 
the period would be 50 years, and in the Middle At- 
lantic it would be 30 years (see Figure S-1). Further, 
significant w«valiii|iiti**of 55 feet can be expected 
during a I (X) year period in the Gulf of Alaska, a 60- 
year period m the North Sea, and a 25- year penod la 
the Atlantic (see Figure 5-2). In ftcl, the highest sig- 
nificant waves were reported off the Middle Atlantic 
coast where 60- to 70- foot waves were encountered. 

Recunent severe weather is as important to daily 
OCS operations as maxtanum wind speed and wave 
heights arc to structure design Because the Gulf of 
Alaska generally has higher significant wave heights in 
the whiter months than does the North See or Ihe 

^Itxhinm iBitaliiid wind it drfinsd as the average ovw a 

1 -minute pcriixl of the maximum measured wind. Maximum 
fttst velocity is usually atwttt iA timet the maximum sustained 
wind 

••Significant wave >s|tfrt is tbe awwp of ^ isigwt ens 

tUrdof all waves. 
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Atlantic OCS, operational time in the winter mc 
will be duwter in the Gulf than in the North S«a. 

S0v*n n wth e r afleett exptoniory MSin$ mom 
than any other phase uf operations. Waves can move a 
mobile platform enough to incrca.se dynamic stresses 
on equipment liandling devices and tu cause seasick- 
am. Becauaa tliaae faclnit taoMae accMeat rhka, dill* 
ling should be halted when weather conditimia a^ 
preach the capability of rigs lo operate safely. 

In the North Sea. drilling operations have been shut 
down for waeka at a dme, apadaHy dmiiis winlar 
periods. In the last 4 yean. senrinkflMoMa MUnf 
operatkMtt have experienced a 20 to 30 paicant down* 



time attributable tO Wtathcr ftOHl October through 
March. The armual ntngt downtime in the North Sea 
operations h« been about IS percent. Althougii spe- 
cific deagns for the Gulf of Alaska would incorporate 
lessons learned in the North Sea. it is unlikely thai the 
drilling seuon could be extended and cosily downtime 



Aoiild not pose as great a problem 
during production, especially if pipelines are used to 
transport the product to shore. If a single point moor- 
ing li uaed, biabOtty to moor the tanker during aavare 
weather could cause shutdowns. These shutdowns, 
estimated at 20 percent in the North Sea, can be re- 
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duced by increasing offshore storage capacity. 

loebeiy nd ice rafting should not be a major prob- 
lem in Atlantic OCS areas under consideratiun. In the 
Georges Bank area, ice accretion on ships and offshore 
structures could be moderate (l.S to 2.5 inches per 
ho«r) for up to a coupk of days during Febmary. 
Heating coib and similar devices can mbiimize ice ac- 
cumulation and its hazards: the stress created by added 
weight, freezing of equipment, and safety of personnel. 
Dttilng tfM nmniar, foi imy be i proUem. e^eciaOy 



in the North Atlantic. 

la die Gulf of AMa idng f> a move wrioua prob- 
leflm U happens mora fraqtiently and lasts longar. In 

February, moderate icing could occur 20 percent of 
the time, and severe icing more than 2.3 inches per 
hour-afanoat I peveent of the time. In addMon. many 
traders are found on the perimeter of the Gulf of 
Alaska, and icebergs are frequently found in the clacial 
inlets. Because most of the icebergs cannot enter the 
open water, they aie not an expected haaard. 
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EARTHQUAKES 

The Atlantic OCS it an am of mmlerate iefamic 
adhtfty. Earthquakes compafd»k to about Richter 

magnitude 7.0 have been reported in the last several 
oenturies. most in the Nortti Atlantic. Earthquakes of 
this magnitude ctNild damage moat OCS ttnictufei and 
would damage foundations possibly to the point of 
COHapse. Ground cracking will occur and landslides are 
to be expected. The 1929 Grand lianks earthquake 
(Rkhter magnitude 7.2) caused an extandve submmhie 
dide which destroyed communication cables over a 
wide area. The coastal plain scdinients cast and suuth 
of the Af^laciiian Range also experience occasional 
«trong diocks- an 1886 eardiquahe klled 60 people In 
Charleston, S.C. 

The Gulf of Alaska is subje* I lo fre<|iient and severe 
earthquakes. Alaska and the Aleutian Islands are part 
of the great seismic bdt that chcwnscribeB the PlKific 
Ocean. Between 1899 and 1917, five earthquakes in 
the Gulf of Alaska area luui inagniludes greater than 
7.8 Richter. Snicc then cigiil have meuburcd above 7.0 
on the Riditer scale (see TaUe 5-1). 



TABLE 5-1 

Maior Gulf of Alaska Earthquakes, 1899- 1973' 



GfMnwich date 


Location 


Magnituda 
on RichMr 


l^atitude 


Longitude 


Septtmber 4, 1899 


60N 


142W 


83 


Scptemt>er 10. 1899 


60N 


140W 


78 


Septsmlwr 10. 1889 


eoN 


140IM 


8.6 


OctolMr9.1900 


«0N 


142W 


8.3 


August 27, 1904 


64N 


151W 


8 3 


June 21. 1928 


aoN 


14e.5W 


7.0 


May 4. 1934 


61.2BM 


147.5W 


7.2 


Janusry 12, 1946 


S9.26N 


147.2BW 


7.2 


Saptamtitr 27. 1949 


59.76N 


149W 


7.0 


Apfil to. 1957 


IjGM 


1S4W 


7.1 


FatiriMry 6. 1964 


59N 


166W 


7.1 


MSiGha8.19e4 


ei.iN 


wm 


8.»8j6 


8VMmbsr4.19es 


88N 


1RJW 


7j0 



'From 1899 to 1917, tha only aartliqiMlcasUtlSd wattMH 
SrtsMr than Richttr magnitM^e 7.7. 

Sourat: Tim Taali« inc. 1973, The Iflsot of NauMl 
Phe n o m ena on OCS Gas and ON OeMtapmsnt," mparad for 
9m CouneH on EnvirannMntal Quaiity under eontraet No. 
EO4AO010. 

The 1964 Alaskan earthquake (PHnoe William 

Sound) was estimated at between R..^ and 8.6 Richter. 
Significant damage extended over 90 miles from the 
eNoenter, and permanent ground deformations oc- 



cuned over IOO,tXX) square miles. In the vicinity of 
M(Hitague Ishuid, the floor of the Gull rose vertically 
•bout 30 feet and moved horimitaHy ■bout 80 foet. In 
addition, widcscalc land slumping and slidea WOIO ft- 
corded throughout the central coastal area. 

With data supplied by the National Oceanic and 
At m o^theric Admhiistration, earthquake recurrences 
have been plotted for various areas (see Figure 5-.^). 
Earthquakes of 7 Richter or greater are predicted once 
every ICQ years in the Atlantic and about every 3 to S 
yean hi the Gulf of Afauka. In addition, earthquakes of 
8 Richttr or greater are predicted about onoe ovety 25 
yean in the Gulf of Alaska. 



TSUNAMIS 



Tsunamis-seismic sea waves are lung- period, high- 
intensity ocean waves generated by large-scale, short- 
dufition movement of the aea tkm. Nearly all 
laiinamis are associated with large submarine earth- 
qpiakts of Richter magnitude b.f> or greater. Tsunamis 
•le characteriied by great speeds of propagation (up to 
600 miles per hour), long periods (varying from a few 
minutes to a few hours, but generally 10 to 60 min- 
utes), and low observable amplitudes in the open sea. 
Upon entering shaHow water along an expoaed coast, 
often thousands of miles from the somoe, a tsunami 
may reach a height of 100 feet and cause consldeiable 
damage and loss of life. 

Tninamis are generated locally or can result from 
remote disturbances. The impact of a single occurrence 
may be felt thousands of miles a wav For example, the 
1960 tsunami which began in Chile and killed hundreds 
there, laadied Japan 24 houii later. kflUng 200 persons 
and dastroytatg 5.000 structures and 75,000 boats. [21 

There are no recorded instances of remotely gener- 
ated tsunamis occurring along the Atlantic coa^l. 
Should a tsunami be generated In Europe, for example, 
warning time is sufficient to take safety measures The 
absence of local tsuiuunis is a function of eartiiquake 
intensity. An earthquake of 7 Richter-the largest 
recorded hi the Atlantic would probably generate a 
seismic sea wave no more than 6 feel hiph. In tact, the 

Grand Banks earthquake did produce a small tsunami. 
On the other hand, an earthquake of 8 Richter could 
cause 30- foot waves and stgnificant damage. 

Destructive l<KaI tsunamis have occurred i he Gal.' 
of Alaska ports of Valdez. Cordova, Whittici. Seward, 
Kodiak, and Yakuiat hi this century. The 1964 Prince 
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William Sound earthquake produced waves over 30 feet thetical diiUing sites in the Gulf of Alaska (see Figure 
high. According to Tttit Ttch calculations, timiiai 5-4). Ihe long «ww length of a tsunami will produce 
wave hai|hl* of 35 faat an oonooivable near the hypo* strong upwud foroes on buoyant stnictuies attached 
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tu ihc bottom, such as underwater storage tanks. Flat- 
forms seem less likely to be threatened. 

Ai ■ tsunami maw from deep water Into AiDonw 
water Lind approaches the shoreline, the nature of 
the water motion ehanfes and a wall of moving 
water ii fanned. The forees developed by thb niiMng 
wall of water can cause serious damage to shoreline 
stmctum ihipe mooted aloogride wharves and 
piers. 

Cakulations for the Sewaid area diow that 26^rool 
waves would be generated from a teiunie event near 
Seward and 10- foot waves would result from an event 
150 miles away in the eastern Gulf (see Figure S-S). 
Theae calctilaliont ignoK tfie effecta of haibon. De- 
{lending upon a haibof'a geoinetiy, wavae nflected 



from the shoreline may interact with the incoming 
wave to produce either higher- amplitude waves or 
lower>ampUtude waves. Other factors affecting the 
magnitude of a tsunami are its length, envelope and 
direction of approach as well as water depUi vanatioiu 
nearshore. When these factors act in conceit, dte 
meraaw m wave height may be laige. 



SUMMARY AND CONCLUSIONS 

Attention to natural phenomena is critical to DCS 
itnictlue deilin and to ■iwwuniul of rite accoptiMI- 
Ity. Stonni nay be mon tvmn in parte of dw 



TABLE 6-2 

Eftaeta of Natural Phanonwfw on Etamantt of Oil Production 







Natural phenorriLna 




EleiiiMit 


Severe 


EartliqiMka 


Tsunami 


Volunrte of oil at 






stovm 


Vibration 


Soil subilitv 




filh psf avint 


PlMfomi 


Sliflfht' 


Sliflht' 


Slight' 


Nona 


500-1 &00 bvralt per vmII 
per day 


Pipeline 


MOfM 


None 


Serious* 


None 


10,000 barrels or more 




AriHWa 


Sligllt* 




Sligllt* 


IVOfW 


Up to 1,000j000 barralt or 
more' 


Stora 


AflMt 


Moderate 


None 


Sliaht' 


None* 


200^ to 1.000.000 banala 




UndsnMBtar 




Sarioui 


SsrieiM 


SariouB 


ItlOjOOO barrais or mora 


Un 


dsnwy 


SHaM" 


Nona 


Nona 


None 




Moof0d-SPM 


SfJght" 


None 


Slight" 


None" 


SOtMXIO to 2,000.000 barrali 


Fixad tMrth 


Slight 


None 


None 


i Serious 





10 tltosa in llw North Saa. 



' Storm forcai in the Atlantic and Alaska are i 
'Provided eerthquake resistant design feature! are und. 

*Provif)('fl careful soil analysis pragram it followed. 

* It 'Hjy be possible to reduce threat by line routing over less susceptible areas. 
' Pr'jviiicd tanks are s<tL'd jvvjy from M ood-pfOna Oiaaa. 
'Provided free surface effect is reduced. 
^ Dikes give protectior« against damaging oil spill. 

* AMumas control can be ragainad before floating atoraga grounds or espslaas. 
*ProvidBd Hooting stonga is moorad in I 

' * Aanmaa ragular inapactient and prudent i 
y Assumes ship control Is ragalnad tiafara grounding. 

Source: Tetra Ta<^. Inc.. 1973, 'The Effect of Natural Phenomena on OCS Gas and Oil Oevelopment," prepered for the Council 
on Eweirenmantal Qualitv undsr eontiaet No. 6OMC010. 
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Alltntic Umii' In the Gulf of Aladu or the North Sea. 
»d weather coodHiont te the Gulf of Alaika are 

gnerally worse than in the Atlantic. Icing does not 
appear a major problem in the Atlantic, but it could be 
aeYeie In the (kit. Evthqudna and tsunamb are seri> 
ous problems in the Gulf of Alaska. 

Tabic 5-2 siimmari/.e$ the cffcct.i of naturaJ phe 
nomena on elements of the oil production system and 
the «olome of od that coidd b« epUled by eadi event. 
Underwater oil storage would present a serious threat 
to the environment because failures caused by severe 
Itorms, earthquake vibrations, and tsunamis could 
ideaw hfge volumai of offl-up to 1 initticNihan«b;fai 
the Gulf of Alaska, earthquake occurrence calcidMhat 
indicate that oil would spill from such storage »ome- 
tnne during the life of a field. Onahore ttonge has a 
mudi amalar probability of faihua, aaaumiai that 
dikes are used to retain oil from tank failures. The 
integrity of the dikes is highly dapandent on the 
quality of iol foundation and luttaMlty of tha alta. 

fiaidM|iiakaa aerioinly tbieaten ptatfonna. In adtt* 
tion to spilling ofl, frfatform failures risk lives. Designs 
OMUt incorporate Tibfatlon resistance, and platfonm 
mntt ba caiaftdly located to avoid aaithquikB^n- 
dnead aoil hutaUity. Structure tibiation is moat 
intense directly on the fault; however, within about 
4 miles of the fault the forces on a structure are 
roughly equivalent (see Um Chapter 8 diKunion of 
leismic effects and platform deaign). 

Tankers moored at fixed berths are also endangered, 
especially by tsunamis. In the 1964 earthquake, the 
10,000-ton fiaii^lar CHENA broka its mooftaifin the 



port of Valdez wiien the land iliimpad at the shorelme. 
Tha «aaaal was calfiadaavaral hundred yards away from 

the pier by the ouirushing water and then back onto 
the shore flats by the reflected wave. Taalcen moored 
to a floating facility in deep water itak leai dama|e 
from tsunamis than if moored at a fixed berth near 
shore. In gen ra! however, tsunamis may be serious 
hazards to tankers and could result in large oil spills. 
Without careful study and tasttaig at taidividual haibon, 
the impacts in Gulf of Alaska harbois cannot be 
predicted. 

Pipelines are least sensitive to storms and tsunamis, 
ddiMili mMof pound fanhhig or sol Instabaty 
dufling an aartfuiuaka could cauv: major damafls and 

result in spills of 10,000 barrels or more. 

The Gulf of Alaska is more prone to frequent and 
savan earthqjuakea, tsunamis. Ice, and storms than is 

the Atlantic. The Council believes that oil and gas 
development in these hostile conditions increases the 
risk of environmental damafs over that in the Adantic 

DCS. In both areas, however, the petroleum industry 

wrill have to design for morchoslilc environments than 
those in which they have been working in the Gulf 
of Miodcok 
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Chapter 6. Offshore Effects of OCS 

Development 



Ih^oducUon from offshore oil wells has grown 
3S0>fdd In tht yetn since the flnt PedenI 1mm mIb 

in l^M During this period mnnai'CTncrt, procedure'; 
and regulations of offshore operations have improved- 
and continue to do to. Yet in the minds of meet 
peofli^ Hm ottlion tadntiy li aModttod with 
Santa Barbara and oil spills During the Council's 
public hearings, citizens expressed skepticism about 
prevention of od tpflls and other threats to the 
environment. 

Each phase of offshore development has environ- 
mental impacts. An envirotmient is changed by the 
iSadkutf of maD aoMMBtt of oO m part of rauttaw 
operations, and it is changed by the massive oil spQl. It 
is changed by placing structures on the ocean floor, by 
constructing and laying pipelines, by releasing the 
drOUng muds and ciitlingi» by gnwrating waalas. 
Indeed, it is changed by maa'spiesencc day tn da\ 

This chapter looks at the changes that occur in the 
aniine Mndraamnit ai t direct mult of OCS 
opeatioM. Witt hMppm ooAoie it dttcribed ia 
Oitpltr?. 

MOVEMENT OF Olt SPItLS 

Oi! can move great distances in water As it moves. 
It changes cheniicaliy. Oil is transported by the ocean 
ouicnti. auffaot windi, and tuiftot w&m. It mty 
ulUnal^ drift out to sea or come arftcne. It may 
comt into contact with various marine organisms. 

Rrathly spilled oil is considerably different than 
iMitlierad od-Le^ ofl tfitt htt bom It tlw wtler for 
some time and htt given up many of its volatile and 
soluble components. Nevertheless, weathered oil may 
damage birds and marine organisms and may remain in 



the sediments. 

Devdopment of offidiow pttiolMiiii mutt be evil- 

uated in terms of possible effects of the coastal 
and offshore regions as well as onshore. Valuable 
wetlands, beacfaei, and tidal flaU can be physically and 
MologleaDy changed by tfie piestaoe of oil. Rtsidcntt 
of the areas may suffer economic, social, and 
p^chological harm from the possibility and reality of 
•ccunwlated ol. The vdite of preserving nacmtiona], 
business, and ecologically productiv* areas must be 
acknowledged in the development decision 

There are a number of uncertauitics associated with 
tiBtHlBg Iht bBpadi of oil tpflb-locatkHi of tht qdB, 
size, time of year, winds, and dtnuits. All affect 
the movement and biologic effects of oil. To address 
ttase questions, the Councfl contracted with the 
Massachusetts Institute of Techndogy to analyte the 
probability of oil coming ashore from several spill 
locations, where it would come ashore, and how long it 
ivodd tdce to readi shore. M.I.T. used compttlar 
modeling techniques based on those developed in its 
Georges Bank study. |I] The mmlcl has shown 
reasonably good agreenKnt with observed drift bottle 
tiatistics. It is deteribed in gietter dettO in the M JX 
flport to CEQ. [2] Data inputs for the models were 
provided by the National Oceanic and Atmospheric 
Administration, the Virginia InstUulc of Marine 
Sdtnots, and the Uoivtrsity of Alttka. 

OffihtHfi SpiHi 

M.l.T. computed the trajectories ot offshore oil 
spills oocuning at various sites in each major potenthd 

oil and gas production area— GeoifSt Bank, BaltimOft 
Canyon Trough. Georgia Embayment, and Gulf of 
Alaska. Hypothetical spills were launched at the center 
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Figura 6-1. Points in the Baltimore Cenyon Trough/Georges Benk Region for Which Detailed Traiactories 
WmCikulMMl 
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CAPE FEAR 



O POINTS WHERE ADDITIONAL TRAJECTORY 
DATA WERE COMPUTED 



O CENTER OF EOS 



CAPE CANAVERAL 



^In tMt iraiWMfv tnalir* EOS 13 and 14 as daflmd in OhapMr 2 wM 

Souraa: Tht MamchuMm ln*titut* of Tachnology Dvpvtimnt of Ocmo Enginaarins. 

Figurt 6-2. Polntf in Hm G«oigia Emboyment R«gion for Which DetaUed TraitelorlM Wm Caloulatw!* 



of each oil and gas resource area and to ttst die 
teaittMty of nsidtt totpeclfle ipil locatloii,M variow 

points from the coast (sec Figures 6-1 to 6-.'). The 
trajectory analysis covers the probability of a spill 
icMttng the diore. the average time toreadh tlioie,«id 
the minimuni time to reach shoi*.* It should be 
recognized that these calculations assume that no 
containment measures are taken; in some cases, 
containroent and daanup equipment may be deployed 

*Tbe lfJ.T. modal talm into account oil rsachinc ahoie 
within 1 SO days. Oil that doca not readi i 
is denned ai not readiins siiaia at alL 



soon enough to reduce the impact of the spill. Drift 
ixrtde bunch and recovwy raoondt obtalnad fram 

NOAA wen uaed to calibrate and correlate the results 
of the coinputer timulatioiu with observed movements 
ofod.* 



tA ditft bottle is «Mrtialir a wellsiodwd bottlt tbat 
: l aM iaetlooi for nulling an endoaed poateaid to the 

Stor Conducing the cxpcrimcni. Tlie bottles arc 
at various locations and under different conditioni. 
Althuu^ Ifealr drift and iwuvwjr piwride Ih^M taifenailinn 

about currents and wind patterns, there is no proof tel drift 
bottle data duplicate the behavior of real oil spiUs. 



Copy iiLji, ted matBrial 




Copy My[, ted material 



TABLE 6-1 

Probabilities of Oil Spills Coming Ashore from Hypothetical Spill Sites in the Atlantic Ocean 
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76 
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miles 
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mnaa 


mites 


miles 


miles 








east 




aatt 


eest 


east 


eest 




Nantuekst 


Spring 


86% 


46% 


30% 


28% 


ao% 


30% 


16% (£08 1) 




Autumn 


30 


10 


6 


M 


M 


liawO 


NaarOffiOBIt 


Niwuclwt IhoiH 
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80 


80 


36 
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Winter 
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9O-1u0 


70 ' 
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10 (EDS 5) 
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Winter 


30 
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Neer 0 








Near 0 lEDS 5) 


Atlantic City 


Spring 




ZD 


To 
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20 (EDS 6) 




Winter 






0-6 


0-5 






0-5 (EDS 6) 


Famwlek island 
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IB 


20 


20 
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20 (EDS 7) 
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o 






6 (EOS 7) 
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Spring 
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0-5 (EDS 8) 
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Near 0 (EOS 9) 




Autumn 
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96 
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Spiing 
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60 
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- ComputBf model not run at this point. 

Two MMOi M tn limd tar aash arao. in tl«a firat mmr. oU ipWod hai tha Itighait prabaWilty of f«iahinoihora;in tlia 

. oM apHlad IwaiN laaiit pfs8<imi|. PrataiMltiiaBm i pu mwJia n in «m unliMd 
*Tlwanlm«8aforQfMt8oilllita|riWdaianoM sout)i««llittavralliar titan aait. 
Sourea: MaaMdiuaem Inttfttitt of Tadmelogy Departmant of Oeaan Bnglnaarlng. 



Table 6- 1 suniman/.es the probabilities of spilled oil 
uhore on the Atlantic coat. RaniMt trt 

reported for the center of the hypothetical drilling sites 
and at locations 10, 25, SO. 75, 100, and 125 miles 
fnm shore on an east- west trtveiae drawn through 
«icli silt (with (hi o««ptk» of EDS 5 for which lha 

Inverse was drawn north- south through the site). 
Dbtance from shore is important because oil may well 
be produced at iHm otimr thiD the hypoflietical rites 

indicated in the study and because ofl may be spilled 

from pipelines or tankers away from the drilling sites. 
The results are in terms of the percentafe of the time 



that a spill would beadi duiing the "best' and ihe 
**woftt" Masoiit. At EDS 1 , for aximple, which It 

located about 140 miles east of Nantucket, there is a 
15 percent chance of a spring spill coming ashore and a 
nMr zero probability of an autumn spOl reaching shore. 
For ail sites, spdng and aummer tend to be tfie 

"worst." This seasonal dependence could be important 
to the recreational and tounst businesses of Cape Cod, 
Loni Uand, and Now Jersey. If. as indicated, oil spills 
are more Ukdy to come ashore during the prime 

vacation season, the economic and social effects may 
be greater than for the winter months. Sensitivity to 
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TABLE 6-2 

Summary of Trajectory Behavior EDS 4, Spring 
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. 


Idayal 


RfMiiJiiniiH in *rAa 
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SI 




1 




VaHV 








Naw Hamprtiira/Maine Co«t 


0.00 • ■ 


■ 






Bay of Fundy 


0.00 








PoHibie Impact Long liland 


6.60 






37 


Now Sootia EaM Shora 










Out to Sea Northeast to Eaat 










ot Georges Bank 


OM 








Out to Saa tatt to SoMh 










of GeorgatBank 


OM 








Out to Sea South to Watt 










of Georges Bank 


26.00 


59 




25 



Inatitma of Tadmela0r« "0» Spill Tfijaeieiy 
and Gulf of Alaska," Prtmtry, fliftietf Impaat ot OHrinn Piftmlmim Dmmi 
Counail on En«ironmantal Qualitv under contr a c t No. EQC330 (Cambridge: 
of Tadmology. 19T4». Rapoft No. MIT80 7440. 

dlitailoe fhm ihofe appears sfgnifiemt wHkia SOhiHm 

of the coast and less significant beyond that. In every 
season except spring, spills over 100 miles from shore 
wotdd reach the coait less than 1 0 percent of the tbne. 

Georges Bank. For the Georges Bank area the 
protabPity of oil spflb coming tAon ttom the four 

drilling site centers is fairly low. An accidental spill at 
EDS I appean to have the least risk uf coming ashore 
at any point-It is leu dian 2 percent in summer and 
autimin , 4 percent In winter, and about 1 S percent in 
spring. EDS 4 presents the greatest threat, with oil 
reaching shore about 50 percent of the time in spring. 
These results match Intulthre judgment, for ofl from 
the hypothetical drilling site nearest shore has much 
higher probabilities of bcachmg than oil from the most 
distant site. 

The average times for aspOl from the Georges Bank 

sites to reach shore range within 40 and 1 29 days. Most 
oO spills at the Georges Bank sites arc likely to come 
ashore near Cape Cod (see Table 6-2). For example. 1 1 
percent of spring ol spOs from EOS 1 would come 
ashore near Nantucket Island. The average time is 104 
days and the minimum is 43 days. There appean little 
likelihood diat nordmn New England or Nova Scotia 
would be affected by at any of the l^polhetical 
Georges Bmk diilUng sites. 
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Oil spflls from 

EDS 5, south of Long Island, would reach shore about 
10 percent of the time in spring and summer, but if 
they occurred north of EDS S, the probabflities would 
rise (hamaticaHy. For enmple, a summer ol spiD 15 
miles north of EDS 5 (30 miles south of Great South 
Bay) could reach the coast as often as 65 percent of 
the time, and a spill 30 mllss north ofEDS 5(1 Smiles 
south of Great South Bay) would almost certainly 
reach shore during the summer. On the other hand, 
spills farther from shore or south of EDS 5 show only 
slight chances of oombig ashoie. The highest prob«> 
bility of spills from EDS 6.7. and 8 reaching shore is 
about 25 percent in the spring. Varying the distance 
from shore does not significantly change the proba- 
bflMea. Based on the model p i ediet l ons, any spB from 
EDS 9, regardless of the season, has almost no chance 
of reaching! shore. These conclusions for EDS 9 are 
somewhat tentative, however, because of a difference 
between the drift hotHe statistica and the modsTk 
predictions. 

Spill beaching probabilities from the Baltimore 
Canyon sites, like the Georges Bank . are a function of 
theseaiOB. Hut summer and spring present Ae great- 
eat pnbaUllles of oil coming ashore is eq>ecially fan- 
portoDt becauie spiUs from EDS 5 and 6 could affcet 
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TABLE 6-3 

Summary of Trajectory Behavior EDS 5, Summer 
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Source; Massachusetts Institute of Technology, "Oil Spill Trajectory Studies for Atlantic Coast 
and Gulf of Alaska." Primary, PhytinI Impacu of Offshore Pttrol«um Detmlopments, pn-pared lor the 
OOMMH on Environmanial QMIity under contract No. EQC330 (Carabridga: Manactiuiettt Institute 
ot TeeMolofy. 1B7«), Report No. MIT80 7440. 



tile recreation-intensive Long Island and New Jersey 
eoasls. A lummer oil spill itt EDS 5 has a 4 percent 
diMOB ot mcUn^ (ho noflktni Ngw Jgiwy coggit fhs 
minimum time to shore is 8 days and the average time 
is 11 days (see Table 6-3). A summer spill IS miles 
north of EDS S has a 43 percent chance of reaching the 
WBStoni Long lAmd iIhmb, wMi a nrintamiii ting oTS 
days. 

Spills from the middle and lower Baltimon Canyon 
(EDS 7 and 8) could como arfum in Mgqdind, 
DgjgwMB. New Jersey, or Long Mand. Baadring timg 

varies widely, depending upon site and season. For 
EDS 6, tlw ndBlOMim time to shore in spring is 6 1 days; 
12 pgraent of the spring spiUt wS Mt ndddlg and 
gaitem Long lafaMid, and 9 percent wiU hit western 

Long Island. In summer the probability drops to about 
2 percent for all of Long Uland. For EDS 8, minimum 



time to shore in the spring is 54 dayt; 16 percent of all 
spills will reach Long Island. 

Southeast GeorgiB Embayment. Spills reach- 
ing shore from the Georgia Embayment sites (FDS 10 
to 12) appear very sensitive to distance from shore (see 
TaUe 6- 1). PtabiMiitlaa drop markedly aa tiie diatanoe 
from shore increases Spills nearer shore (within 25 
miles) have a high probability of coming asliore-at the 
■ample drillhig sites, spring and summer probabilities 
a«B onr 90 percent. Even SO miles from die coaat, 
chances are higher than 50 percent (hat a spring or 
summer spUl will reach the coast. Most summer spills 
from EDS 12 wovM come aAoia near St. Aiigwtbie, 
Fla.. or southeastern Georgia. Spills at EDS 10 would 
beach at Cape Romain or elsewhere in South Carolina. 

Beaching time is generally shorter for the Georgia 

93 



Copyiiydted material 



TABLE 6-4 

Probabilities of Oil SpiHs Coming Ashore from Hypothetical Spill Sites in the Gulf of Alaska 
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Wintar 
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0-5 


A0S9 


Summar 
Winttr 
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NMrO 



— Comoutar model not run at this point. 

'Two seasons are listed for each area: in the first ssaaon. oil spilled has ttte highest probability of rwdtlng iha(«; in tht Moond 
■aason, oil spilled has the lowest probability, probabilities are intermediate in the unlisted MMOMt 
Sowroa: Tha Maitachuiatu Inttituta of Technology Oapartmant of Ooaan En«irwarins^ 



Enibayiiient sites than for other •!«■■. The minimuin 
time to shore for a spill in the spring at EDS 10 to 10 
days, at EDS 1 2 the minimuin is 21 days. 

Gulf of Alaska. As in the Georges Bank region, 
wind behavior in the Gulf of Alaska differs con- 
tMenUy from spring and tanrnier to faB and winter. 
Hie pfedominant wind direction is offshore, but the 
winds* change in spring and summer sharply increaaes 
the chances that an oil spill will reach shore. Table 6-4 
tummarbei probabflitlea for die 'iMft** and *Svoiit** 
seasons. Spills at the Gulf of Alaska sites generally have 
a high probability of coming ashore someplace in 
Alaska. Spills at western Gulf sites have about a 10 
percent chance of leachfaig diore except in nniMiier. 
The eastern Gulf sites (ADS I to 4) arc less sensitive to 
distance from shore than the Atlantic coast sites 
because the presumed flow of the Alaska current tends 
to transport the tpflh along the coett for • great dto- 
tancc with little net offshore motion. Thus they have 
siit ficieni time to travel nordiward to the coast. In the 
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western portion of the Gulf of Alaska, the same cur- 
rent would tend to move the spills southward and away 
from land, allowing some fraction to miss Kudulv and 
ihalMdUandk annHMtiplli llNmAD84wnld 
most likely reach Montague Island and tha Illa cW n - 
brook liiand-Katalla area (see Table 6-S). 

Tha ninfammi beaching timet from tpIR iHat In tte 
Gidf of Alaska ranfe from 3 days (from ADS3)to39 
days (from ADS IX ud the aveiaga is 20 to 30 diyi. 

Noonhdv SpMs 

OCS operations can cause oil spills near^horc as wel\ 
as at production sites. They occur during use of 
tanken, bargee, and ptpeHnee. Became the ofl fnn 
ncarshore spills reaches shore in a shorter time, it 
weathers less and thus can be more toxic to estuarine 
life than oil spilled some distance offshore. M.I.T. in- 
veatipted theae spOa in three prototype aiaae: 
Blizzards Bay, Delaware Bay, and Charleston Harbor. 
The model used is similar to the ofVriiore trajectoiy 
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TABLE 6-5 



Summary of Trajector/ Behavior ADS 4, Summer 
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Souiea: lliiintiH»m Innitwia ol Tachnolosy. "Oil S|)ill TraiaciOfV StwcMa for Atlantic Coott 

Ooundi on ImlraiNnantal Quolllv undar eoMrMl Mo. EQC330 ( Ca wifcrtdga; MawaehiMini Inacltma 
off TMhiMlQfy, 1974). Raf»rt No. MIHO 74«. 



moMs biU also includes tidal movemetits The analysis 
fbeowd on the initial impact on a given shore area and 
the iver^ time to thori for the hritU inqwct 

Two spill sites were analyzed in the Buzztrds Biy 
area West Falmouth and the New B«dford channel 
entrance. A spill near West Falmouth would have a 
•traag HkcUiood of coming adine te tht immediate 
ma. The minimum time to shoie in all seasons would 
be 2 hours or less and the average time would be 6 to 
13 hours. Between 3S and 65 percent of West 
PrifnouHi ififlli would iMch Aoio within 10 Iwan, 
and 7S to 90 percent would come adiore within 30 
iwurs. Regardless of season, 05 percent of all spills 
would coine ashore within 4 days (see Figure 6-4). A 
typical qrill if doKribad ht a later section on Oy and 
the Physical Environment. A v. inter spill at the en- 
tnace of the New Bedf of d channel would have a more 



diffuse impact than a spill at West Falmouth (see 
Figure 6-S). Naushon Island, Pasque island, and the 
am hem Wooda Holt to Wnt Falmouth would be the 
anal moat ttleely impacted; timea to shore of less than 
30 hours are common, with 85 percent of spills coming 
ashore within 40 hours, 95 percent within 60 hours, 
and 100 paioantitt 105 hoon in winter. 

Hm tnifactories of spills at a central Delaware Bay 
site vary considerably, depending upon the season. 
Winter spills will primarily affect the soutlicast cua&t of 
Ae hay, and summer splBs will reach the nortfieast and 
northwest (see Figure 6-6 and 6-7). Beaching times 
are longer than for Buz/ards Bay, with ->0 percent of 
the spills reaching shore within 75 hours, beadiing 
times average about 100 houis, with little seasonal 
variation 

Spills occurring at the mouth of Delaware Bay 
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PROBABILITIES OF OIL REACHING SHORE 
I I 0%-2% ^ 10% -20% 

EH] 2%-8% ^ 20%-30» 

nm 6% -10% B 
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T»w MaiwchuMtU Innituit Of TflctMWloiy Oiptrtmtnt of Oewn EnglnMrinQ. 

FigufvM. BuzzMd* Bay lifiiMetArais for tfwWMtFilriiouth Spin Slt»«WlfitM' 

I 
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SMifw: Tlw NhHKlMMMti litttHutt of TflctMOlosy OfpwnMt of Obmh Ensinnrlng, 

Figure 6-5. Buzzards Bay Impact Areas for the New Bedford Chanr>el Er)trarKe Spill Site, Winter 
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PROBABILITIES OF OIL REACHING SHORE 
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5% - 10% 


^1 >30% 



Sourat: Tht 



iMtKiitv of TwiMiolOdf OtpiftinMit of OoMR BiiBlnMrfnf. 



Figure 6-6. Delaware Bay Impact Area* for the Upper Bay Spill Site, WinMr 



demonstrate strong seasonal differences. In winter the 
direction is south or out to sea, and in summer move- 
ment IS lowud the eastern shore. The percentage of 
iplUi comtaig adioK k iHghlly lower than for die 
centnd iNy, eowept in wlnttr. For «B tniom, SO p•^ 



cent of the spills reach shore within 100 hours. 

Charleston Harbor is considerably smaller than 
either Buzzards Bay or Delaware Bay. Spills in the 
hvbor wovM e«a» Mhon mon qukMy thn in tiM 
otiwr anil. The amagi tiniM to uui witfi a 
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PROBABILITIES OF OIL REACHING SHORE 
I I OX -2% ^ 

2% -5% ^ 20% -30% 

[ITI] 8% -10% m >ao% 



Sourav: Tht MMMdNNMlt IntUtuli of Tsshnoloflv OtpwtiMnt of Oomd EnginMiing. 
Figure 6-7. DtHwmn Biy Impact ArMi for th« Upper Bay Spill Sita, Suimmr 

probability or spilled oil rcKhing them (see Figure within 10 bOMfl. 
6*8) arc usually k&s than 10 houn and often under 6 

bouia. Miirimtiin time ia aomcliima la ahort aa 2 howa. ENVI RONMENTAL INVENTORY 

Oil 'Spilled will reach almost any area that it is going to 

within 30 houn, and 7S percent of the spiiU will do so The preceding discussion focuses on where and how 
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Source: The Mauachutetts Institute of Technology Department of Ocean Engineering 

FiguraB^ Chartoilon Harbor lnH»et Anas 1w the C«ntfalH«rb^ 
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fast oil spilled at sekcied sites in the Atlantic and the 
Gtdf of Aluka my be exfweted to move. Another 
npect of ofl tpOls is the changes that they make en- 
route and after they reach shore. The changes depend 
not only upon the oil but alto upon the biological 
dnnciKiiHct of the nailDe md coMtal tieee iffected. 

It k beyond the leapt of this report to detail the 
environment and resources of the Atlantic and Alaskan 
outer continental shelves. These vast expanses include 
widriy dWem merine end coeetil e n viroii mB ate. 

The function of the OCS environmental inventory is 
to describe the OCS environment in a v^ay that will 
serve as a basis for indicating how OCS devdopfnent 
alTectt impoftant Ihrhig leioaices. To do the job. 
hUT. considered the OCS environment as a hieraidiy 
of subsystems: biogcographical regions, habitats, popil* 
latimu, and individual orguusms. 

A h^bUat it heie deflned It t nbiyileoii thet een be 
categorized on the basts of similar physical and/or 
chemical characteristics (e.^, sediment type, salinity) 
and «Meh oontafau an ideatltflable, generally chaiac- 
teristic assemblage of spedet (e^^ rocky dme, tail 
minh, and pelagic areas). 

Biogeographical regions may be defined largely 
according to temperatme lopet. In this study four blo> 
geographical regions are defined: ( I ) the Bay of Fundy 
to Cape Cod, (2) Cape Cod to Sandy Hook, (3) Sandy 
Hook to Cape Canaveral, and (4) the Gulf of Alaska, 
iney luupisy ouneapuna, lespecumyi to poniani oi 
Hedgepelh's Shallows Water Biotic Provinces: (l)the 
southern third of the American. (2) the northern tip of 
the Viigiaian, (3) the remainder (most) of the 
Vhiinian, and (4) the middia portloa of the Aleutian 
Biotic. Province. 13] 

For most analyses, M.I.T. assumed that each type of 
liabitat is physically and biologically similar within a 
given b iogaog raph ica i feglon. For each habitat tjrpe in 

each hint'co'^raphical region, certain species were 
selected for analysis. They were selected because of 
their importance for ecological. commcrciaJ, or recrea* 
tlonal reasons or because of identlflc interest and the 
avalablUtyofdata. 

OvMrvimr of tiM OCS Ragkmi 

The OCS from the Bay of Fundy tu Cape Cod 
rou|^ coinddet with the Gulf of Meine and tfie 

Georges Bank. Here the coast generally is moderately 
to heavily indented, with a mixture of shoal grounds, 
occasional islands, rocky shores, and many estuaries. 



The New l^ig^and shelf, bounded in part by Geoigea 
Bmk, hat iiragular bottom , contouis* featuring a 
number of fairly complex basins that are 200 to 300 
meters deep. Most bottom sediments are high in Silt 
and clay, with scattered areas of gravel and stones. 

Surface water chcubtion in the region consists 
mainly of a counterclockwise eddy that is especially 
pronounced in the spring. Ncarshorc circulation Is 
much influenced by river outlluws, the semidiurnal 
(twice dally) tidet, irreguhur bottom oontouia, and 
winds. Bottom water circulation is predominantly 
shoreward. The Labrador Current from along the 
hk>va Scotia coast-brings cold water southward. 

The idathialy nutrient-rich waten of the region 
mpport a dhene and abundant assemblage of cold- 
waler marine life. Economically the most important 
intfertebratet Alt lobsteis, northern shrimp, sea worms, 
and scallops. Except for ikrimp. moat of die vomma- 
ctal catch of theae q^edaa la taken wMrin fte 12-nile 
limit. 

Phifidi of m^)or commercial and recieatiooal im> 
poctanoa to tfieae waters are cod, pollock, whiting, 

ocean perch, gray sole, Atlantic herring, groundfish, 
mackerel, haddock, winter flounder, striped bass, and 
the aeiiously depleted Atlantic tafanon, which tuffen 
from pollution of it* apawning streams. 

The two southern regions, from Cape Cod to Cape 
Canaveral, include most of the UJS. Atlantic coast. 
Hare are coastal plains, sand beaches, sand barrier 
islands, salt marshes, and de^p embivmBnta, to name 
the major coastal features. 

buhore of the Beltimoie Canyon Trough and the 
Rorida-Hatterat dope, the continental Mf k rda- 
tivcly smooth, except for minor, often sandy ridges 
and often muddy troughs whkh generally run parallel 
' to thoie. The patchy bottom sediments are pfedoml* 
nantly aand, gnval. and mud. 

Tides are mostly semidiurnal, and tidal currents are 
moderate to weak along the coast. The dominant sur- 
feee water Sows am southeriy, although there are local 
and seasonal exoeptiooa. Bottom flows appear mostly 
onshore and/or southerly. 

As was true of the colder nortli, there are many 
flnAsb and riiellfUi of sport and commercial impor- 
tance among the warmer-water biota, including 
American lobster, surf clam, ocean quahog, blue crab. 
American .oyster, scallop, the winter, summer, and 
yeOowtail flounden, bhiefin tuna, striped base, bhie* 
flsh, tautog, haddock, hake, pollock, menhaden, and 
mackerel. Many finfish species use near^ihorc waters as 
spawning and nursery areas. In addition, as with most 
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aquatic systems, diverse planktonic and benthic otgui- 
kms are critical to the food web. 

Althoiiili not well studied, the Abakan OCS 
unquestionably is rich in fish and wildlife resources. 

Commercial fisheries contribute an important part 
of Alaska's tax revenues; until recendy.more than half 
of the state's revenues w/ere directiy derived froiB 
fishing. Principal salmon fishing occurs in Prince 
William Sound, in Cook Inlet, and near the Copper 
River and KocEak Mand. Pbik, chum, and aoclwye 
salmon dominate, but chinook and cdio salmon an 
also harvested. Alaska produces most of the pink 
salmon caught in North Amerka. Over 200,000 metric 
tons oTFKiflc Ooem pereh Is harvested anniiiDy In the 
Ciilf of Alaska, and other commercially important 
species are the flounder and Pacific halibut. The king 
crab is the principal commercial ahellflah of the 
Alaskan Gulf. Although whMy distributed, this species 
reaches maximum densities a I depths rangins; from 60 
to 200 meters. Other important shellfish are the 
mom crab which are abundant at 100 to 300 meters, 
scallops, and several species of riiilmp. The Gulf of 
Aladca shrimp fishery is thriving, having grown approx- 
tanately fivefold in the last S years. In total weight, 
only die sabnon harvest Is larger than the annual 
shrimp harvest. 

Twenty-three species of marine mammals have been 
seen in the Gulf of Alaska. Principal resident popula- 
tions faidude dw Steller sea Hon, harbor seal, sea otter, 
DaO porpoise, and bduga. The sea otter seeins to be 
recovering from the effects of excessive commercial fur 
hunting. Among the migrants are the northern fur seal, 
some niiales, and the haibor porpoise. Rardy obeeived 
species inchide the walrus, beaked vrtiales, and some 
dolphins. 

Over 200 species of birds are known to visit or 
reside tai the Gulf of Alaska. Most are prhnsrfly water 

or shore birds, and approximately 60 species are year 
round residents, ll^y ponds, river deltas, glacial 
pbdns, and coastal areas are their breeding grounds. 
The Gulf Is a ma|or flyway, and brgs numbers of 

diving ducks, mallards, mergansers, and Vancouver 
Canada geese winter in its estuaries. Many sea birds 
nest on diffs along the shores, and some spend several 
months of the year at sea on unfrozen waters. The 
Copper River delta and Prince WiMiani Soiind provide 
habitat for trumpeter swans, many species of ducks, 
and the worid*t population of dudcy Canada fsese. 

DMailsd StuditB 

The Coundl subcontracted with The Research Insti* 
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tutc of the Gulf of Maine and the University ol Rhode 
Island to provide fnformation for the area firom die 
Bay of Fundy to Sandy Hook, the Virginia Institute of 
Marine Sciences for Sandy I look to Cape Canaveral, 
and the University of Alaska for the Gulf of Alaska. 
The hifoimation that these subcontracton provhM 
M.I.T. was developed from available literature. No 
original research was undertaken. Although data are 
sparse on many topics, particularly for the Gulf of 
Alaska, die fallowing hifonnation was sought for each 
of the species selected for analysis: 

• Larval life type 

• Fertility rates 

• Natural mortality rates 

• Growth rates 

• Maximii III I (K.I I population deorities 

• Spawning area 

• Siwwnlng behavior 

• Importance of chemical cues 

• Population distribution 

• Major food species 

• Major paiarites and/or major commensals* 

• Major predators 

• Major competiton. 

Habitat descriptions are fairly complete for most 
Adantic regions; diey are identified in Table 6-6. 
There are large gaps in life history information about 
must species selected, and for one-half of them, infor- 
mation on Tecondtiy, sunrivri. and larval life is 
unavailable. 

Information about Gulf of Alaska life is even more 
dilticult to find. The University of Alaska was able to 
provide data for several areas, but they are by no 
means co m prehensive. Most of the information con- 
cerns commercial fish and shellfish (sec Table 6-7) 
This information does not completely describe an 
area's fauna because, for example, no commawJri 
flsUnghasyet developed hi the area. 



EFFECTS OF OIL 

How oil discharged into the marine environment 
affects it and the life within it is particularly contro- 
versial. Altfiough studies, reviews, and conferencea have 
addressed this general question, few consenses have 
been reached, especially rcgar(Ung impacts On marine 
populations and communities. 

Most studks have dealt dtfier wlUi ledial and sub- 
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TABLE 6-6 

Types of Habitat Identified in Atlantic Regions 



„^ B^fofFuntfir CvtOodw SwdyHookie 

toCtptCod SMdyHook CwtCwMwal 



Rocky ihorn X • X A 

Shallow wtt pond X X A 

Oyanr^nuiMl iMf X A X 

Sartd bcach/thora XXX 

SiritriMrih XXX 

WtamMiMnflM XXX 

Pelagic system X X IM 

Of fihore bottom X X B 

GraM bottom syttsmt C C X 

Oli|alMlim«viiMn' D D X 

Mtdkfvn Mllnltv ptofilctoii lyMMi' * O D X 

Coastal system' D D X 

Nmitral ambaymtntt' A A X 



X-MmHM. 

A - Dow not occur importantly in ragiwi. 

B — Included in coastal system catagory. 
C — Included in salt mersh category. 

D — Included m pelagic categofv. 

' Includes paiagtc and benthic tpecias. OiHarantiation of related habitau it bated on talinity. 
Sourcas Tha MaHSChuiatti iMtituia of TachiMlOQy Dipartnwnt of CMi EiiQiMaiInQ' 



lalhal effects of oil on individual Ofgmtem or wilh 
pottspfll obKrvationfl. Ssven] critical miewt and 

literature surveys are available; yet there have been few 
attempu to synthesize and apply study results, availr 
lUe field data, and ip«ciw lift hMoiy i n fi i fitk i B lo 
fuUtative and <|ttiiititative p nH e Oa m of aadM 
population and community impacts. 

The situation is understandable. First of all. usually 
miHiiV ate prespill baMUne data agatnit whidi to com- 
pare postsptn measurements. In addition, the analyst 
must deal with the many shortcomings of the data that 
are available- uncertainties about the field applicability 
of taboiatory toxicity stndtot, lack of oil toxidty and 
life history information on moat spedet, and tha rda^ 
lively primitive state of knowledge about energetics 
and dynamics of marine populatic»u and communitiea. 
to ay notidaf at die magnitiide. dnration, and otfier 
paiametai i of potential ofl qpUl. Because of these 
limitations, prcdictiom aia necawiifly tentative and 
subject (o error. 

In tfhit of the difflcultiea, howevw, pradi«ting 
impacts on marine populations and communities is a 
necessary part of this study, it is approached by con- 
sidering two major phases: initlat Impacts and recovaiy . 

Initial impacts are the rapid phy^icd. chemical. mA 
biological changes that result from oil spills. Recovery 
is the set of dynamic processes by which a system 



returns to ecological equilibrium. Physical, chemical, 
and biological recovery, as weB as chronic and sub- 
lethal effects of oil, arc a part of the oil spfll impact 
anaiysis. The following subsections summarize the 
malls of the M J.T. analyses and other studies. 



OIL AND THE PHYSICAL ENVIRONMENT 

Crude petroieimi is a mixture of hundreds of 
chemical compounds derived from biological matter 
tJiat has accumulated in reservoirs and has been sub- 
Jactod to physical, diemical, and biological proceaes 
for millions of years. (4) The physical and chemical 
composition of petroleum varies greatly, depending 
upon where it is obtained. Toxicity of each type of 
ofl depends substantiatly on the water-sohibla and 
aromatic fractions of petroleum that if contains. [S) 
The volatile aromatics arc considered the most toxic, 
[6] although other low- boiling hydrocarbons may also 
betoKic.(7] 

Petroleum derivatives, the distillate fractions of 
crude oil gas, gasoline, kerosene, light gas oil, heavy 
gas oil, and li^t lubricating oil-and blends of diesel 
fuel may also be toxic. Some dlstllales, such as No. 2 

fuel oil and other petroleum derivatives, appear more 
toxic that) crude oil because the distillates contain 
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higher proportions of medium- boiling aroma tics which 
lwv» loww volatility ind penM longer in llw emriroih 
n»nt than otfNr fhictions. (8] 

Pcnistence, or residence lime, is the time that oil is 
detectable in the water, sediments, or biota. However, 
critttii nd t0Gliiili|ii8t for dctsimiiiiiig or ssliiiMitiiig 
residence tirrw vary considerably among investipalors. 
and reported persistence can depend as much on the 
sensitivity of detection methods as on how long the 
ol in fiM:t leRMins. Vbud olnenwtim, dw km Mad* 
live, is cmphiycd most frequently. Although some 
flu^iies are based on chemical analyses and bioassays, 
lade df turifonn obaeivation and detection mediods 
coBftnea dw qBeilion of ol persistence. Visual 
observations can provide useful data, but until 
methods are standardized, these gross data should be 
inlnpffeted as undmatiinating oil penirtenoe. 

iMioleum in seawater is altered chemically by 
evaporation, dissolution, microbial action, chemical 
oaddation, and photodiemical reactiuns-uften coUec- 
livaljf oled weathning. How fiMt ol dapadea is 
rankadiy influenced by light, temperature, nutrients 
and Inorganic substances, winds, tides, currents, and 
wama. They all affect the microbial degradation, 
eva|Mffation, dinoliitiont di^Miial, and aadlmantation 
proceaaea. Degradation rates appear to vary with the 
composition of the oil. The more toxic fractions are 
generally less susceptible lo microbial degradation. The 
heavy laiidinli that do not degrade may be depodted 

hi sediments or they may float as far lumps tir tar balls 
Estimates of oil persistence are quite varied, even 
within a given habitat. Data are not standardized in 
format or type. Few studies are analytioal, and few 
provide iiifoTnialioii on the hydrocarbons present in 
the sedimenu or local biota. Oil and its breakdown 
producti may femafai hi lediments indeterminateiy. Or 
they may be chiuiied up by tuibidenoe to recontami- 
nate a recovering area. 

Ihc persistence problem may be somewhat different 
hi Alarin than hi the Adantic. Hm generaly lower 
marine and coastal temperatures of Alaska will slow 
microbial action not only because bacterial metabo- 
lism is slower but also because oil is more viscous at 
lower temperatuna, which hi turn causes thicherflnn 
and slumping and thus impedes bacterial attack. In 
addition, limited winter daylight reduces photo- 
chemical oxidation. Any oil in sediments of the 
AladcKi Gulf la expected to remain longer than in moat 
Atlantic waters. Some weathering in Alaikan Walen 
has been reported. [9] It is aided by turbulence. 
Several recent tfM etudes provide some ideas on 



the persisterKC of oil. They are briefly summarized 
hare.* |10] 

• San Francisco. Tanker collision, Jan. 18, 1971. 
An eethnated 2OJ0OO barrels of Bunker C 
(residual d) wai released . t The oil entered two 
types of diallow habitats, rcKky shores and 
mussel reefs, within several hours. 

An Anguat 197! survey showed leef muMda 
contaminated with oil, 1 1 I ] implying that oil 
persisted in the mussel reef zone for at least 6 
months. The hivestigatotB estimated that aD 
"signs" of the oil would disappear from the 
rocky shores within 2 years of the spill Because 
the survey employed only visual observation, 2 
yean is considered an imderestimate. 

• Chedabucto Bay, N.S., Canada. Feb. 4, 1970. A 
spill released approximately 70.000 barrels of 
Bunker C fuel oil, contaminating two intertidal 
habitats, nndy beadi and rocky diore. 

A study conducted 26 months later showed 
that the mud bank had lost little of the originally 
observed oil. The salt marshes and estuarine 
hgoona retafaied SO percent of the oif^nel oO 
content. [12] The data indicate that residerKe 
time of oil could be at least 3 years in the salt 
marsh and mud sediments. 

• West Falmouth, Mesa. Sept. 16, 1969. The baige 
FLORIDA ran aground, ruptured its huO off 
West Falmouth, and released an estimated 4,200 
barrds of No. 2 fuel oil. Two years later, oil was 
reported hi eedbnenta and bottom oiganismt. 
|I3] On the basis of gas-liquid chromatography. 
28 percent of the oil in the sediments in April 
1971 was eoneidered aromatk. OH found in the 
marshes 5 feet below the surface was predicted 
to persist in the sediments for at least 2 more 
years (4 years after the spill). 

• Wreck Cove, Wadi. Jan. 6, 1972. The unmanned 
trooprfdp GENERAL M. C. MEIGS broke loose 
while under tow and went aground, releasing 
approximately 3,000 barrels of Navy special 
(roidual) Aid ol. A storm broke the ofl into 



*In these aaaiyaes oil whicb has been in the water for 1 oi2 
days is dsssifted as "w eaU l UKi i l ." 

tlHitlllate ftiet oili am Mw IghtBr ftwi oHs pradoced In the 

refining process. They include Nos. 1 and 2 heating oil. diesci 
fuel, and No. 4 fuel oil. Residual fuel oils arc Uie heavier 
producU, including Not. S and 6, heavy dieiel oil. Navy spfldal. 
and Bunker C (fet beat, industrial uses, and power pro- 
ductioa). 
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globules S to 30 centimeters in diameter when 
obierved on the beach. OB wm trapped for 

several months in the upper tidll pods of tfie 

rocky ledges. 

m Santa Barbara. Jan. 28. 1969. A blowout lasted 
ie¥enl weeks and released an estimated 33J00O 
barrels of oil Samples taken in the sediments on 
March 31, May 1, and June 13, 1970, showed 
no efMenet oft mhioed ofl content oter tfaii 
period. [IS] From 1972 to 1973 the san^ 
beaches were reported recovered from oil con- 
tamination, but weathered oil un the cobbles in 
the upper faitertMal zone in Februuy 1973 may 
be linked to the spill. These data indicate that 
resideru c time of oil could be at least 3 yean in 
the salt marsh and mud sediments. 

• Southwest England. Match 18. 1967.T0RREY 
CANYON. About 700,000 to 86OJD0O barrels of 
Kuwait (heavy) crude oil was spilted when the 
TORREY CANYON broke up at tea. Large 
amounts of emoUflers were uaed in deanup 
operations. In a few areas emulsiflers were not 
immediately used and oil was dispened. Oi 
was visible for at least teveial months In both the 
foeky and sandy shores. 

• Casco Bay, Maine. Nov. 25. Some 20,000 
to 25,000 banels of Iranian Agha-Jari (heavy) 
ciude ofl wu spilled in Casco Bay. Color photo- 
gnphs taken In 1970 and 1971 were used to 
ascertain the presence of oil residue on rocks in 
Simmonds' lobster pound. [16] Chemical analy- 
ssa of botfi sedhnsBta and adH dull dams on 
Idy 20. 1 972. evidaneed coatamhtation 9 yean 
after the apOL 

Rsapoimi of Indvidiial Oigiiiiimi 

Exposure to oH can affect an organism physiologi- 
cally and bchaviorally. Many of these eflects are 
cellular. Mow oil affects individual organisms may be 
generalized as: direct lethal toxicity; sublethal disrup- 
tion of physiologicd processes and behavior; effects of 
direct coating by oil; incorporation of hydrocarbons, 
causing taintinc and/or accumulaticm of hydrocarbons 
(induduig catcinugcnsj in organisms directly or by 
food-web transfer; and ehangss tai blologicd hdritats. 

Lethal toxicity (death) can occur when hydro- 
carbons interfere directly with cellular and subcellular 
processes, especially membrane activities. Sublethal 
effects nty dsn hivdve ceDular and phsfddoglcd 
effects. Although they do not prodtuc immediate 
death, sublethal responses ultimately can affect sur^ 
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viva! of Individual organisms, their local populatioQ 
dyna m ic s , and the dynamic equMbria of biotic 

communities.* Important in this category arc disrupted 
behavior, higher susceptibility to disease, reduced 
photosynthesis, reduced fertility, and abnormal devel- 
opment. 

Coating is generally associated with the high-boiling 
fractions of oil, weathered oil. It can be a problem for 
intertidal sessile species, plankton, and diving birds. 
Mobile organisms woldd seem to have the capacity to 
avoid prolonged exposure. Siibtidal ben thic species are 
somewhat protected from coating because oil does not 
oecur as a fttm on sublidd siibstnitee^ except hi tfie 
worst local spill situations. Coating smothers or 
meclunicaily interferes with movement and feeding or 
causes loss of feathers, loss of heat, salt balance 
problems, etc. 

The incorporation of hydrtvarhons, including car- 
dnogens, is of particular concern because they accu- 
mulate In mmlnB organisms and can be transferred 
to other ormlsas thiongh the fiiod web. Both 

tainting and accumulation of hydrocarbons can occur 
in marine organisms exposed to oil. Oil entering a salt 
aanh. for example, is found in drtnaly dl mnrfna 
o ipul i—. (17] Otee exposun Is tannhiilid, how> 
ewsr. OMT ttann sooM snadas hflM MOOMMd eoanlntdv. 

flignlfleant MAs in composition and distribution of 
species ta n wi^ n result when a habitat is so changed 

as to become unsuitable or less suitable to a species 
which normally inhabits it. Intertidal and subtidal 
banfhic spedas are thersfoss important subjects. How 
much and what kinds of oil prevent a species from 
utilizing a substrate, for example, are largely unknown, 
but in view of available data, the presence of low- to^ 
medhim boObif pofait womatie hydrocarbons at con* 
centrations as low as 10 to 100 parts per billion may 
chemically perturb many species. The effects of higher 
boiling, insduble materials depend on how much an 
organism idles on his paitleidar sttbalnta and how 
nwch it is altered by oil Species depending on a 
substrate only for passive support may be little 
affected by hiblttt chanpt cnussd by the oil. But 
those Uving In the substnle or odmwise actively 
depending on tte substrste are suie^ more vulnerable. 

*A popuhtion ii here denn«) at a group of individuals of 
the «me species inhabiting the smae geographic region of Ike 
marine environment. A community w here Jefincd as a groop 
of populatioiu oon^lng the tune ttpom or btotic lone in a 
ledon. 

^ A su txtials Is tbs aaiwial Off surfbce f lofli wlMi a plul Of 
animal obtatas sufpoit 
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Still other effects are acclimation and lelection, 
p w c eww that may alter how IndMdiiab and popub* 

tions tolerate conccntralicnis <if nil 

Table 6-8 lists the species selected for considera- 
tion. Although these are ^cies that are frequently 
studied, dmt are relathely few data ragaidtai their 
sensitivities to oil. 

To assess toxic sensitivities, the data were aggre- 
ptcd, as diown in Tabk 6-9. Only two categories of 
marine organisms -adult and brval stages- were con- 
sidered. Available data indicate that death may be 
expected in most adult marine organisms from expo- 
WK to 1 to 100 pvtt per mflBon of toiil lotaMn 
aromatic hydrocarbon derivates (SAD) uMia • firar 
hours' exposure. For larvae, lethal concentration may 
be as low as 0.1 parts per million of SAD. These lethal 
o ono e M t inthiMi can romh from vnwNlhmd ofl iB cfcii 
SAD concentrations of 10 to 100 parts pwUlion may 
interfere with chemical sensing and communicatiom* 
on which lobsters and anadromous fish depend. 



Riqponm of Populiiiom and CoaimunitiM 

The impacts of oil on local populations may be 
examined by considering parameters such as popula- 
tion size and age distribution. In looking at impacts, 
one mut iMaombar dial aoeldMittl tpiUt and chronic 
discharges are not the same. For accidental spills three 
general stages may be analyzed: preaplU equilibrium, 
hnnwdlate postspill impact, and reeowiy to equili- 
brium conditions. In contrast, a conttamoua discharge 
results in ofl contamination at low concentrations, 
wiiich may not produce immediate, dramatic impacts 
but may inataad diow subtfa, loafttmi tflbeta. 

BiologMl hnpacta are determined by the foUowtng 
factors: 

• Type of oil spilled, in particular, the concentra- 
tkm of lower*boiUng aromatic hydracaibooi 

• Amount of oil 

• Physiography of the spill area 

• Weather conditions at the time 

• Btote hi the aiaa 

• Season of the year 

• Previous exposure of the area to oil 

• Exposure to the other pollutants 

• Method oftraatmant of thaapill. (19] 

The potential oil spill impacts on two general 
populations, birds and flsh, are briefly summarized 
hero. 



BiRb 

Oil spills are a considerable potential threat to bird 
popylationt. [20) Aflanlio and Alato coaital MO- 
tats support thouaands of ipeciea of birds and provide 
wintering bmUt^ and faadinf grounds. Some of 
tiie» bfrdi are ran or an near axtinction. Birds are 
particularly vulnerable to ofl for aavaiai reasons. When 
their inner feathers are coatad with weathered or un- 
weathered petroleum, insulation is lost, and a bird can 
literally fraeae to death in any aaaaon. To mffer this 
fate, diving birds enter oil-clicked water, or shore birda 
move about in a habitat covered with wathed-up oil. 
Birds dtving directly into it may perish. 

A total bird pt^puhtion Is unaD eoaapaiad to most 
aquatic populations. Small populations run a Mghw 
risk of extinction by whatever cause. Because many 
Ufds flock, an entire breeding population may be ex- 
poaad to a local threat audi as ol. Matuiallon ususUy 
requires 3 to 4 years, prolonging the recovery process. 
Further, that birds produce two to three young/breed- 
ing pairs each year severely limits a population re* 
oouping losses. Soma apedes live 40 or moia yaais and 
many live at least a decade. Rcestablishment of a 
population's prespill age distribution could take de- 
cades. 

Recovery time for bird populations it contingsnt on 
several factors about which there is little or no in- 
formation-total population size, degree of aggregation 
of tiba ipodas Into discrate biaadfaigstodcs, and extant 
of kill. The latter depends on what part of the popula- 
tion visits the oiled area during the danger period, on 
feeding technique, and on migratory patterns and 
nativa hrtitets, wMdi datamlna whalher and twhaa a 
population is in an area. Given the right circumstances, 
total elimination of a population is entirely ponible. 



Filh 

There arc five main ways that oil can damage local 
flsh populations: (l)i:ggs and larvae die in spawning 
and nursery areas firom coating and from axposuit to 
concentrations of hydrocarbons In excess of 0.1 parts 
per million (SAD). These concentrations occur in un- j 
weatteied spills of crude offshore and crude or refined 
ofl nearshore. (2) Adultt die or fafl to reach spawning 
grounds if the spill occurs in a critical, narrow, or 
shallow waterway. Anadromous flsh homing to an 
estuaiy are particularly vufaiersble to ttis rituation. 
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TABLE M 
EffKts Off OM on SMteiad S^Mcte' 



SpMlM 


nam 


LMlMl 


SuWMlMl 


Coating 


Uptake 
and 


naul lui 

chsr)ge 


Birds 


Kittiwtka 






X 






Fithes 














Atott WP' 




X 










Cluprj harengus 


Herrir>g 


X 










funduluf het»mclitu$ 
kUenpagou undutuut 


Mummichog 
Atlantic ood 
Croakar 


X 
X 


X 




* 






StripadbM 
Whflav floundaf 


X 


X 
X 










Zooplanktar 


X 












Afiiphipod 


X 








X 


B^tnus balaneUm 


Acorn barnad* 


X 










Csfanut tpp. 


Zoop<anlctMr 


X 






X 




Crangon tpp. 


Shrimp 


X 










Enmitm tfip. 
AaMfw lowwIiawpHt 


Molacrab 

Harniii crab 
Shrimp 


X 
X 

X 
X 


X 




X 




RMHnltKS 














Astfuipectwn Ipp. 


Scallop 


V 
A 


X 




X 




Cnuottna tf^ 


Vifginta oystar 


X 


X 




X 






Co()uliw dam 


X 










Mfrcen.ina metttiurilt 


Northern quahog 


X 










Modiolus spp. 


HorM mussel 




X 




X 




Mya »nnia 


Soft-MI dim 


X 






X 


X 


Mytifui 9tfuiis 


COIDW mUlMI 




A 


V 


A 




Littofina tittona snd soo. 




X 


X 


X 






Uattanut obtoiMUt 


Common mud snsil 




X 










Dog Mtialk 


X 


X 










— \ 














LugMOrm 


X 


X 






X 


Npreis virens 


C'srn worm 


X 










Stroblospio benedicti 


Polychaeta 


X 










Oth6r BniiTidls 
















Starfish 








X 




dWIWyiWINHnnilllVIIRMIMCnMnM 


Saa wdiin 


X 






X 




Ptantt 














Juncut 9»rardl 


Marah nnhaa 


X 










Spsnmj .yltermflorw 


March grasses 


X 






X 




Spartins patent 
LMmitttfluppt 


Cord gran 
Kdp 


X 
X 











' Does f>ot list all species for which data have tseen reported. Rather, ar^ X represents reported data for those species which were 
selected for special consideration. An X indicates thjt ■.oniL' data, regardless o( p jrribc have been reported. 

Source: Maasachusettt Institute of Technology Department of Civil Engmeenng, 1974. "Atlantic/Alaskan OCS fttretaum 
Study: Primary Blologteal Effaett." praparad for tfw CeutwH en Bnaifoamanttl Qudily und*r contract No. EOCSSO. 
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TABLED 

E ttim a fd Acuta Toxicity Ssniflivity 
IPiifti pv MiMlonl 





EttimMKi oonointration 


Cim 


off mliibl* ■ronNiIci 




causing toxicity 


Plants 


10-100 


FInfWi 


»« 


LwwM toll tptcitt) 




Pelagic crustaceans 


1*10 


GMtropods (tnmit, mo.) 


10*100 




640 


■Wthic cruttaONM OofeMn. 




crabSi Mc) 


1-10 


O0HI taMMo IwwrtitaBiBi 


MO 



Souret: Tha U wm m I n — i i i tiwIHuw of TitihnoleBy Diip«it- 

meflt of Civil EnflJnetring, 1973, "A Pratiminarv Aiwnment of 
tiM Environmental Vulnerability of Machiat Bay, Maine to Oil 
9up»nank9n." prepared for the Council on EnvirommnMl 
OmMv IM.TJ J. AbwIow No. COM-73-10M4). 



(3) A local bfMdittg pofNilation b lost duo to con- 
laminated spawning grounds or nursery area. (4) Fe- 
cundity and spawning behavior are changed. (S) Local 
food ^>ecka of adults, juwoilea, fiy, or lanraa are 
inoCWBi 

Of tlia above, only the effects on eggs and larvae fn 
spawning and nursery areas have been studied in some 
detail. How the eggi or larvae of individuals bom in a 
particiilar year are tanpaeled dependi on tfie lime of 
year of the spill as well as season and duration of 
spawning, the fraction ot the local population or spawn 
encountering the spili, and the type ut egg<> and larvae. 

The species selected for cooiideralion in each region 
arc summarized below: 

• Northern New England. Haiae to Cape Cud. 
Seveo finflsh and shiimp we oonsidered-the 
alewife, Atlantic salmon. Atlantic herring, winter 
flounder, cod. sand lance, and mummichog. 
Those pulenliaily vulnerable to oil spills are the 
winter flounder, sand lance, nmankbog, and 
possibly the alewife and salmon Northern 
shrimp, primarily in the inner Gulf of Maine, 
appear unthreatened except for inshore spUls, 
even then. Hm population is large and widely 
dispersed. 

• Southern New England, Cape Cod to Sandy 
Hooii. Eighteen species were considered'-lii* 
ciudlBg dM mackerel, summer flounder, bhiefisb, 
striped bass, and bliicfin tuna, in addition to 
tlaoae listed for northeni New Engtand. Poten- 



tially most vuhierable to oil spills are the summer 
and whiter flounder, tavfog, andiuidlaiioe.The 
anadromous smelt, alewife, and striped baas are 
also vulnerable. 

• Middle and South Atlantic. Sandy iiuok lu Cape 
Canaveral. Ten species of OA wws oonsidered- 
the hogchoker, croaker, spot, gray trout, men- 
haden, striped bass, spiny dogfish, scup, summer 
flounder, and southem kingflsh. The hogchoker 
and aumnier flounder appear most vubieiable to 
oil. 

• Cull of Alaska. Several salmon and groundfish 
spedes are important in the Gulf (see Table 6-7). 
Ver> sensitive to oil spills aie their spawnini and 
nursery areas and streams. 

rteeovwry 

A local species population has recovered from an ofl 

spill when it recolonizcs and density and age distribu- 
tion return to prespill levels Recovery is not consid- 
ered complete until prespill size and age distributiotu 
have been restored, with allowance for natural fluctua- 
tions. This strict criterion does not reflect complete 
recovery that might occur in more complex situations. 
For example, the ecological successions involved in 
local population or community recovery ndght result 

in a new equilibrium that differs qualitatively or 
quantitatively from prespill conditions. The difference 
does not necessarily Indicate degradation or lack of 
leooveiy. 

In the M.I.T. predictive models, four major stages of 

population recovery were identiricd. (1) assuming sur- 
vival of part of the original population, recovery begms 
with smvivon, (2)colonims enter the recovery area, 
(3) colonizing individuals settle or otherwise reestab- 
lish, and (4) recovery is completed. In annual species, 
recovery occurs when prespill population density is 
reached; recovery in petennlal specica is equated with 
return to a prespill stable age distribution within the 
local population. 

A complete analysis of recovery requires under- 
standng of biterrelations among species and of the 
internal dynamics of each population, but data arc 
largely unavailable. By using what data are available, 
M.I.T. poetuialed four dassea of recovents bawd on 
mode of colonization and expanakm in unaetHedthoe* 
pitable habitats. 

"Wide- dispersal ubiquitous species," the most com- 
mon marine biotic cat^oiy, an the populatiom whose 
prespill habitat is accessible to reinvading members of 
the species in a single reproductive season and who 

109 



Copy MLj[, ted material 



number enough "immigrants" to replace local prespill 
populations. Recovery time is of the ocdcr of tlislifi»- 
spans oi individual organisms. 

"Wde-ditpeml non-ubtqititoas tpeciet*' ue tlw 
populations whose prespiU habitat is accessible to 
reinvading members of the species in a single repro- 
ductive season but who may not have enough settlers 
to repopuUte tfie local area qukkly. Thh category may 
be vulnerable tu occasional biotic catastrophes (occa- 
sions of high adult mortality). Birds are in this group; 
their recovery time, though largely unknown, is highly 
variable. 

"Non- wide dispeml tpedea" are populatiom whoae 

prespill habitat is not accessible to reinvading members 
of the species. Some snails arc an example. Recovery 
times aie likely to be longer than the lifespani of the 
species. This group is very sensitive to catastrophic 
spills because it takes longer thsA other categories to 
repopulate a decimated zone. 

'^Highly mobile species," like fin fish and birds, 
appear significantly vulnerable only during highly lo- 
calized breeding or other types ot aggregations at vari- 
ous times of die year. The significance of such a threat 
is extremely difllctilt to project. The M.I.T. analysis 
indicates that planktonic organisms* and diving birds 
are potentially more vulnerable to exposure to oil in the 
open wa than nektonic organiinis, wfiidi can swfan 
about. However, a single oil slicic should not threaten 
an entire planktonic population. Species with small or 
local breeding populations such as anadromous llsh 
nath« to a partlctdar rlver-the alewlfe, striped baai, 
and salmon may be especially vulnerable. 

One question that the study sought to answer was 
whether biological differences among habitats provide 
a basis for distinguishfaig habitat diffeienoea in the time 
required for recovery from oil spills. It appears that 
such a distinction based on recovery limes cannot be 
made, although this is not to say that iiabital^ arc the 
same in tfieir susoeptibflity to or ability to recover 
from effects of oil spills. Available data simply do not 
provide sufficient bases fur identifying such generic 
biological differences. This conclusion is significant 
because it hidicates that a dedslon to drill in oot 

region as opposed to another cannot now be based On 
recovery analyses uf various habitats within a region. 

On the other hand, special characteristici of an 
area-the presence of endangered spedet, nuraeiy 
grounds, and qiawning pounds-allow a measure of 



*Those whkh paadvely inhabit the water column, being 
anable to swim agiiiHt a camat (e^;., a^pe, aiictonopic 
anfouds). 
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biological differentiation among regions, and these 
kinds of areas should be protected. For example, stipu- 
lations have been placed on Gulf of Mexico DCS leases 
to picweat damage to unique coral fcef comnttnitiea 
and to protect highly sensitive coastal resources. 

ContiniKKii SpMt 

Under present practices, low-boHing fractions of 
are released in the effluent of oQ- water separators 

mounted on platforms .^s much as 50 parts per million 
of oil, primarily soluble components, may b^ continu- 
ouily discharged from each plitfaim ol-watar aapmr 
tor unit. A local plume is fonned and the tubaurfisce 
contaminated. Based on M.l.T.'s conservative assump- 
tions in the Georges Bank study, a single central separa- 
tion platfimn (processing 2OOJ0OO bairda per day) 
releasei aepnmtor efHueat at a conatant rate of 3 cubic 
feet per second At a maximum oil concentration of 50 
parts per million in the eftluent, such a platform may 
discharge somewhat less than 1 XXX) binels of separator 
oil per year Hv making Other conseiva tl v e assumptions 
about the etiective mixing depth, dispersion coeffi- 
cicui, and local currents, the discharge pliune for such 
a ptotform could be expected to produce a maxfanum 
area (at the surface) of 2 square miles at the 100 parts 
per billion oil-concentration contour and would ex- 
tend to an tvaiage depth of 3 fiwt. Analyaea which 
asaume deeper mixing zones yield exponentially de> 
creasing plume areas at the surface. 

The biological significance of this continuous spill- 
talg is not wdl understood. On the one hand, tfie 
amount released at one platform in a year's constant 
operation is small relative to accidental spills. B> way 
of comparison, the West Falmouth spill involved nearly 
five thnes more oil. in addition, the separator effluent 
is a controllable discharge. Moreover, its continuity 
might promote the establishinent of local microbisl 
degradcrs near a platlorm. 

On dw other Imd, the water-aohitla eoraponents 
of oil contained in separator discharge include the 
more toxic components of crude oil. Biological effects 
of such low-level constant oil discharge may differ 
considerably from the effects of any large and sudden 
accidental spill. Factors such as how many separators 
and platforms and how near shore they should be are 
tanpoirtanl. 

Mobile aqjuatie oigmlmis inch as flsh. iqahl, and 

marine mammals assuming appropriate sensory and 
behavioral responses -appear capable ot avoidmg con- 
tamhttted anas near a platform. Whether dicy in fad 
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do b a question, but the lack of significant Tiih kills 
observed From marine ofl tpllls tuggMts that they may. 
1-1 1 or course, that kills have not been ohwrved 0(ni!d 
conceivably result from the lai;ge numbers of fish 
rimply not being In the laffaee wtt«i» affected rather 
than from any avoidance responses. 

Plankton and some of their predators (e.g., arrow 
worms and shrimp) are carried by currents through the 
phumt. The most tensttive laivae and xooplankton, 
pbytoplankton, and predators will probata die from 
passage through the plume, at least the more concen- 
trated parts of it. M.I.T. argues that these losses are 
unliicely to affect population severely became only a 
small fraction of a widely dispersed planlctonie popnla* 
tion will encounter a local continuous plume. This 
argument is based on a comparison of the limited 
extent of these continuous phrnies in lelation to the 
entire area. However, with this simple argument one is 
not able to gain any perspective on how such Iosms 
rdlate to other stresses on local plankton populations. 
That is, are there important cumulatife or synergistic 
effects? And regarding discharged separator oil in the 
food web, tainting and accumulation of oil residues in 
some organisms can affect other biota. 

Any highly aggregated local population would be 
threatened by a platform and its associated separator 
slick in the vicinity of a critical area. Placement 
of piatfomis In n^om of upwallni, nMch mmilf 
anppoit Uffik da n al l lai of pda^ oipainnai coM ba 

How and how much od acconrakles in the sedi- 
ments beneath an ocean platform depend on the sedi> 
ments and on effluents, cunents, and other variables. 
Ihe ol mosea downward in several ways. Molecular 
dHhiloii InnapQvli aigilflGaBft muaiililiaa downward 
about 5 meters. [22] Strong waves may drive it as deep 
as 80 meters, so that oil could reach the bottom at 
Flodda ailaa. ftobrtjy tha moat signWoant tiaaaport 
«od» hwnhwa wiimMiUllwi. whan pg la abaoibad by 
suspended particles that settle. Heavier oil fractions 
may sink with their own weight after losing their light- 
er fractions and accumulating sediment. 

The formation water produced during operations 
may be fresh, or it may contain the mineral salts of 
iron, calcium, magnesium, sodium, and chlorine. Dis- 
charge of thia water and its ol not oidy iiteteasea the 
mineral content of the water but can lower dissolved 
oxygen levels. Current OCS orders require an average 
oil content no higher than SO parts per million at 
dlKharga. Thb ol may conlaiii a l«lative|y high pe^ 
cent age of watar-aoluble aromaUca which ai« poien* 
ttally toxic 



Discussion of risks regarding separator efHuent in 
northern waters Is speculative, but conaervative 

practice would require treating the effluent to remove 
most soluble hydrocarbons or transporting wastes to 
shore. Deepwater and coarse sediments appew to be 
biologically preferaUe featamsof a diilUngslte. 

Biologicai Effects of Pipeline Construction 

Crude petroleum piped from outer continental shelf 
production areas to terminals onshore could traverse 
ecologically rich coastal areas. The marshes and wet- 
lands are the home of hundreds of birds, waterfond, 
fur-bearing ununals, reptiles, fish, and invertebrates. 
The coastal areas are also highly prized tor their sport, 
facmHoMl, and aesthetic vahiea. Other activities that 
can be environmentally damaging ara the coiutruction 
of support facilities onshore, the storage tanks, crew 
bases, refineries, and petrocheimcal plants, and the 
Cfaatkm of barge and natlgMfcm channda. In Act, the 
dredge, fill, and channelization activities in the Gulf of 
Mexico may have caused more damage than pollution 
from oil. Although a number of Atlantic coastal areas 
are similar to the Gulf of Mexico coast, the rocky 
dlores of New England arc considerably different. 

The impact of construction on plant communities is 
generally focused on vegetation lost by dredging a 
canal and disposing of the spoil. Additional vegetation 
may be lost tluough erosion of canal banks, compac- 
tion of vegetation and soils, and regular or periodic 
flooding by more sahne (or fresh) wateis tfun were 

previously experienced. If tJie water table is lowered 
because of land drainage, loss of vegetation may result 
firom hydrogen sulflde toxicity or may completely 
diange the vegetation pattern. 

Construction impacts animal populations directly 
by taking away tiieu homes and lood, by dividing 
populations, and by generaly dlsturbfaig them. Often 
construction destroys submerged bottoms and coastal 
wetlands along with the organisms that live there. Birds 
respond to habitat perturbation in different ways. 
Some migratory binli are not measunbhr affected, 
others merely shift tlicir nesting and feeding areas« and 
still others abandon the habitat completely. 

Salinity is a parameter of great importance to 
aquatic life hi Ihe coastal zone. Changtaig dntaiage 
patterns may cause salinity to fluctuate or to change 
totally, which in turn will affect resident organisms. 
Large quantities of sOt may be released; it can smother 
bottom- dwelling plants and animals, clog fish gills, and 
chant'c the organism's behavior. Particularly susceptible 
to silting are oysters and other shellfish. High turbidity 
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reduces vision and can mask odon, both important to 
Mivlvil of muiy fiih. 'nnbldity abo decmnes li^t 

penetration into tlic water, therebv rcdticing pholo- 
^nthesis and productivity and lowering dissolved 
osqfSMi coQcaitntion. AddttfcmiDy, depositing spoO 
duuflM the distribution of nutrients. 

There are also aeslhctic effects from pipeline con- 
struction. Scars are created and spoil is deposited along 
cuiab. Rmgitatton may be d^fktdt. Depmskm in 
the land may result in long-term changes in cuftmitl 
and water circulation, which affect the mixing and 
flushing of estuarine waten and eventually change 
wiMr lempenlim, salinity, dinohrai oxygm, sediment 
accumulation, and therefore productivity. Dredged 
diannels modify overland and river ilow, runoff drains 
more rapidly, the dwatiott ct fmhwaler li^Ow to 
i«duoad, antl adt water to liven a way to intnida. 



CONCLUSIONS AND RECOMMENDATIONS 

The direct impact of offshore oil and gas develop- 
ment may result from accidental oil spills or the 
chronic discharges of normal operations, from disposal 
of drflHng mudi and cuttingi into the ocean, and from 
disturbance of the ocean bottom and wetlands by 
platform and pipeline construction. Although massive 
oil spills caused by blowouts, fires, and tanker edit- 
sioaa leceive the most publicity, it to the routine pro- 
duction (^r oil and gpa that picaenta coniderable 

enviroimicnlal risk. 

Daily opeiationd diachaiges of oil, drillhig mudi. 

cuttings, and other material may result in sublethal or 
long-term ecological damage to an area. In several 
tecent ttudies, significant concentrations of heavy 
metals were found near pbtformt. They enter the food 
web and could pose problems for human health. 
Because of concern about the impacts of long-term, 
low-level discharges of oO into the ocean, it to tanpor- 
tant that daily operations be carefully monitored and 
that stringent standards for discharge of oil, muds, and 
cuttings be strictly enforced. 

The absence of data on offahoie flaherles makes it 
difficult to determine the relative vulnerability of 
various rcpions Oil spills offshore will pass over and 
through a number of ecologically diverse areas. Sensi- 
tive areas should be avoided by platfoima. pipdbies, 
and tankers. Potential impacts on commercial fuheries 
should be assessed before development begins. 

Nearshore spills are particulariy damaging to estn* 
ailne Hfe. The tidal marshes, coastal wetlands, river 
iwampa, and diakerad bays support a variety of 
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organisms at all stages of development. Oil spilled near- 
shore has a stronger UkeUhood of reaching shore more 

quickly than oil spilled at areas more distant from 
diore. If it readws shore within 1 or 2 days, extensive 
mortality is to be expected hiitially in id expoaad 
haUtala; they may require years to recover. All the 
harbors and bays examined could experience such an 
impact. This finding indicates that benefits can be 
derived from siting leflnertos inlaiidaadnsfaigolfilMK 
transfer points. 

The probability that oil spilled will reach the shore 
and the time that it will take depend on how far 
from riiore tite ofl ttspiUed and CO the wind and ament 
patterns. From the standpoint of oil coming ashore, 
drilhng sites farther from the coast offer lower environ- 
mental risk. 

00 spiUs in the eastern Geoigsa Bank (east of 68*W, 

EDS I and 2) have lower probabilities of coming 
ashore and would lake longer to reach shore than those 
in the western Georges Bank. If ofl dioidd reach diore 
from Georges Bank, it would have the shortest physical 
residence time on the rocky shores. Assuming that 
pnme fuhing areas are avoided and that pipelines and 
tanlcer routes remahi away from Cape Cod, the eastern 
Georges Bank appaan to be one of the two areas least 
vulDciable to major environmental damage. 

Ihc other area with low vubierability is the 
southern part of the Balthnore Canyon Troo^. The 
probability of an oil spill coming ashore from hypo- 
thetical drillinp site FDS'' is near zero in all seasons. 

Assuming that platforms and pipehne corridors are 
sited hi order to mlnimiie impacts on crMcsi areas, dib 
site in the Baltimore Canyon Trough south of 37*N 
would have low environmental vulnerability. 

The western Georges Bank (west of 68*W, EDS 3 
and 4) and oentsal Baltlmoie Canyon (between 37* and 
^^J S^N. RDS 6. 7. and 8) follow in order of potential 
vulnerability to physical and biological damage. The 
northern Baltimore Canyon and Southeast Georgia 
Embayment appear even more vubieraUe to boA ofl 
spills and continuous discharces. Oil spilled or dis- 
charged in these areas has generally escalating proba- 
bflities of coming ashore, diorter tfanes for icachiiig 
shore, and a greater diance of entering estuarine and 
wetland areas. 

Although the fate of oil spilled in the Gulf of Alaska 
may be hypothesteed, the populatioas potentially 
exposed urc not welt characterized. The few data 
available for the Atlantic are much more extensive than 
for Alaska. Availal>le data indkate that bodi the 
coaslttnc and oflidiore aiea hi die Golf ^ Ahuka are 
most fanportant nestfaig, ^avndng, and feedtaig grounds 
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and that thcw pitoliDOLeirriiQiiinents could be damaged 
by oihidatod acddants and ohroaic dlaahai^. 

Birds aie particularly iinportanl in the Gulf of 
Alaska region: over 200 species are found along the 
coast. Whole populations of some species, such as the 
dusky Canada goose aie kiMnai to breed here. The 
Gulf is als(^ rich in marine mammal life Some species 
are endangered and could be seriously jeopardized by 
laifBoliirills. 

The analysis of spill movement from drilling aitet 
ADS 1 thr(uigh ADS 6 shows high probabilities of oil 
coming ashore from Cape St. Elias to the Kenai 
fMnnh; the possibility of widespiead coating of 
4iOfrirfrds, scabirds. and waterfowl in this region ia 
serious. ADS 7 through ADS 9 appear preferable be- 
cause of lower probabilities of oil coming ashore and 
km danger to M Wrta d Mid populations. 

IM tile areas studied, the Council concludes that 
because of its tremendous ecological value as a habitat 
for many rare, endangered, and important species, the 
kmgBr phyaical residence time of oil, and Its hoitfle 
environment, the Gulf of Alaska appears most vulner- 
able to major environmcnta] damage from OCS oil and 
gas development. 

To detcradne where dcvelopmeot dioidd and should 
not occur :ind tu measure the effects of development, 
baseUne studies should be initiated as soon as possible. 
The studies must be carefully designed to ensure that 
the most useful data are cdlected and analyzed. The 
Bureau of Land Management has increased its budget 
to conduct this kind of enviroiunental study. Further, 
BLM has established a joint Fedenl-sUte OCS manage- 
ment research advisory committee to assist in the 
design and implementation of frdnticr OCS area 
studks. Ihe Council $upport^ tlus effort and the 
paialld elTorts by the National Oceanic and Atmo- 
spheric Administration, the Environmental Protection 
Agency, and the Bureau of .Sport Fisheries and 
Wildlife. Monitoring information can be quickly inte- 
grated into ongoing operations and plans and guidelhies 
for new lease areas. These baseline studies will be 
useful in determining locations for marine sanctuaries. 

The Council believes that the following research is 
necessaiy: 

• Bask studies of population life histmies for 
many species, including identification of survi- 
vorship, fecundity, larval fife style, migrations, 
behawior, etc. 

• Commimity response at the species love' fol- 
lowing pollution incidents or in controlled 
experiments 



• Petroleum degradation prooesNa and weathering 
rains aa • fonctioa of tempenluee, Uglht, nutrient 

conccntrnticn, etc. 

• Physical-chemical relationship of oil hydrocar- 
bons and sediment matoriiU, induding trans- 
port 

• The effect of sediments on degradation of 
low-boiling aromatic fiactions 

• Identifkatltm of spedflc toxic hydtonibons 

• Adaptations of organisms to ofl, including 
genetic changes 

• Sources of oil in the ocean enviroiunent 

• Amounts and Impacts of heavy metals discharged 
during operations 

• Impacts ot oil during sensitive stages of species 
development 

• Release and fate of c a r ci nog e nic components of 

oil 

• Effects of oil on commercial fisheries 

• Efftcta of oil on the food web 

• Condatton of drift bottle dataand movement of 

oil 

• Currents near Chesapeake Bay, Cape Halleras. 
S.C., and an the Gulf of Alokt 

• Physical and Uologkal data for the Gulf of 

Alaska. 

These research activities, althou^ not essential 
before devriopment, should be actively puitued. 
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Chapter 7. Onshore Effects 
Of OCS Development 



As the development of offshore oil and gat proceeds 
from the initial explontory phase through drilling, 
prodDCtkMit lod tumpoitiUoo, nbittDttil 

activity will be generated, from which both pcdtivt 
and negative impacts can be expected. The depM to 
wfakh on balance these effodt an porithre is related to 
the diiity of iHiblk oRleiali to plan for and direct the 
onshore development that is integral to OCS develop- 
ment and to plan for the growth that onshore facilities 
generate tlifOii|fioiit the region. Refineries, petro- 
chemical complaxia, eonlnetton industries, and 
related service operations increase employment oppor- 
tunities, economic output, and income, but the growth 
tfiat tfiqf eauN iHO atiain axbting public Mfvleaa, bftaf 
additional land under commercial, residential, and 
industrial devdopmant, and add to air and water 
poDution. 

nent of any OCS development decision. This chapter 
examines their magnitude and relative importance and 
suggests key development issues facing local and state 
aotfiorities. It is bined largely on a contract study 
undertaken for the Council on Environmental Quality 
by Resource Planning Associates, inc. (RPA). [1] The 
diaptar abo drawi upon leoaat ol and gas prodnetion 
experience in the North Sai» opcratiom in the Gulf of 
Mexico, and testimony pteaented at die CfiQ public 
bearfaigs. 

Although strictly illiMtrative, this Idnd of analysis 
provides a flnunawork fbr undeiataniUng flw lanft of 
economic, social, and environmental impacts of on* 
shore devdopment possible from a decision to produce 
OCS petroleum and provMaa a awlhodc l oiy for 
ptanring by state and local offlcials faced vdth dHlloult 
and eon^x land use and srowth dedelona In tha yaaia 



ahead. OCS operations will result in massive develop- 
ment in areas where there is little or no experience in 
land wee planning or regnlatory activities. Unless this 
capability is quickly developed in such areas, the result 
could be permanent degradation of the environment 
and uiuieoesttry disruption of traditional values and 
UfiK^lai for those living there now. It is the fear of the 
latter \^ch lies at the center of much local opposition 
to the siting of energy facilities being voiced through- 
out the country today. 

The RPA study used available data sources when 
possible because the short time frame limited extensive 
original data collection. Detailed reviews were made of 
poMUMd materials and area maatar plant. Ihe atndy 
also built upon some of the economic methodology 
used in s recent study by Arthur D. Little, Inc., for the 
Council on Environmental Quality on the potential 
onthoia effitela of daapwalar tannlnali. (2| Nunwraut 
industry, government, and pobBc aouroai wtia 
consulted. 



ABSUMPTIONS 

This study is bsMd on a set of complex geographical 
and industrial davdopiiient assumptions for eadi 
region examined. The assumptions concern the sites 
selected and estimates of industrial development and 
production. It is important to note that the sites were 
idaclad for analytieal p\irpoaea only. 

SHwfor AiMlyaii 

Bi0n sample onshore oil and gas receiving centers 
ware dunan for detailed study. These dtea-four on 
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the east coast, two on the west coast, and two in 
Alaska- present a variety of conditions and potential 
imppcti. Their Ml«ctkNi from ^1011821 lilMldralified 
on the east coast and 13 in Alaska and on the west 
coast was based on the following criteria: 

• At least one site in each major demand area 
(North Atlantic, Mkh Atltntk. etc.) 

• Ptoximity to hypothetkal offshore drilling sites 
(identified by the U.S. Geological Survey) and 
distribution markets onshore 

• A mix of devdoped and undeveloped locaUtles 
and legions to provide a lanft of beat conditiona 
and tmpacts 

• A mix of base economic conditions 

• Proximity to potential deepwaler loading and 
unloading areas 

• Availability of data. 

The sites an dl Hated hi TM» 7-1, and the 
locations of the ones chosen for analysis are diown hi 

Figures 7-1 and 7-2. The counties chosen are those 
where oil and gas could be bfoui^t ashore; where 
refinery, gas processing, petrochemical, and constiuc* 
tion activities would develop, and for which socio- 
economic and environmental data are obtainable. 

Bate Ctm Dtvniopfntnt Aaaumptio m 

What happens onshore as a result of offshore 
development is best understood in terns of contnt 

sociiwconomic rirui cnvironniLMital conditions and 
normal growth with no PCS production, i^ojectioos to 
tiie year 20QO, however, am at bert uaearlain. To 
compensate, the Cound examhied several develop- 
ment assumptions. 

For the cast coast- Petroleum Administration for 
Defenw District I (PAD I)-tiw difficulty hi predicting 
future development absent OCS production led to use 
of tw(» base cases for analysis. Both assume continued 
oil imports oiid exclude OCS production. Base Case 1 
doubles onstte lefbwiy capacity to 3 million bands 
per day by the year 2000. It assumes that no new 
''grassroots" refineries will be sited, and it depends 
more on Gulf coast and imported refined products. 
Wh0e this case does not mflect the lowest growth 
pijs"!iblc, it takes into accmint the dcmaiul projci-fions 
in Chapter 3 and the expected need for more reflnery 
capacity. 

Base Case 2 assumes construction of deepwater 

ports in each of the three cast coast demand areas 
(New England, Mid- Atlantic, and South Atlantic) that 
wffl sove dif nearfy fivefold incteaK la reflnhig 
capacity from 1975 to 2000-over 7 million barrds per 
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day.* This case .issumcs that each region approaches a 
SO percent sclf-sufficicnl ictliicry capacity by 2000 a 
goal that may be hnpossible for New En^and and the 
South AUantk wMioot extenshre new refinery siting 
andpowth. 

TABLE 7 1 

Hypothetical Onshore Development Areas 
Considered for Analysis 



tm OoMT HypottMHcai Raciipt Poinit 

E.Tiiport, Me. 
Bangof , Me. 
Portland, Me. 
Ootton, Masi. 
Briitet County, Man.* 
NarraganMtt Bay, RJ. 
Iu>n0 Itland. N.Y. 
nsrNanBay.NJ. 

CumlMrland/Cape May COMntica, N.J.* 
Baltimore. Md. 
Chincoteague Bay, Md. 
Hampton Road*, V«. 
Albamafta Sownd, N.C. 

Georgetown, S.C. 
Chafleiton.S.C* 
Baaufort. S.C. 
Savannah. Ga. 

St. Catlwrlna't and Sapalo Sound. Ga. 

Jacksonville. Fla.* 
Brawd County, Fla. 
Stuart, Fie. 

WiNt CeaM Hypothatieal Raftnlng Sitat 

Puger Sound. Wa«h * 
Columbia Rrver Inlet, Ore. 
San FranciKO Bay araa, Calif.* 
M ontar a y Bay, Calif. 
Lot Anettat, Long Baach, Calif. 

Alaito Hypothatieal Raoaiwinaand TramthlpiiiantSliai 

Yaltutat Bay 
Cordova* 
Valdai* 
Anchor a0a 
Sward 
Kodiak liland 
Kanai 
KaMlla 



'Sites choian for analysis. 



*Two types of rcnncric« could nipport both Base Case 2aad 
tlK OCS development lumts. The first and technicaUy simpler 
\y\w n a fuel oil refinery producinj: low- sulphur fuels jnd 
naphtha for pctiocbemical feedstocks, powcrplanu. and SNG 
plMta. The aacoad aad nwie ooai|4ax it tha faitiiiatid 

■afiMiy,piOdacil|g|aiolinc. distitblrs. and .'^hcr lirht fucb. 

TilB flnl oil lellnary is expected tu lucatc nc«( a source ut 
antar Hantportatioa becaaaa ahnott one-half of Ma pradactt 
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MASSACHUSETTS/ 
RHODE ISLAND 
Bristol 



NEW JEASEY/NEW YORK/ 
PENNSYLVANIA/DELAWARE 
Cumberland 
Cape May 



SOUTH CAROLINA/GEORGIA 

Berkeley 

DorchMMr 

ChariMlon 



Anumptkm 



REGION 



12 ) SOUTH CAROLINA/FLORIDA 
Nassau St. JohlW 

Duval Clay 




LocaJity 



Hypothetical 
Orilling Sites 



Figur* 7-1 . Atlantie HypothMleal Ofiiling Shn and Hypothatieal Ofohora Owatapmant Araaa 
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Figure 7-2. Wan Coast Hypothetical Drilling SJtat wid Hypothetical Orahora Oavaiopmant 

Copyiiytited matBrial 



No gm processing is assumed on tfw east coast for 
dther baae caia. Some petiodiemlcal* development It 
assumed in Bmb Cue 1 in the Mid-Atlaatic; In B«e 

Case 2 significant petrochemical development is assum* 
ed for the Mid-Atlantic and the South Atlantic. Feed- 
itoek twiflabflity is oob of the nuin factoia affecting 
both location of petrochemical comfdexes and growth 
of the industry. Perhaps most important to petrochenv 
ical development is the expected shift in feedstocks 
frnm nahial pi Uqpddt (NGL) to bMvy U<|uidt («.g^ 
naphtha and gas oQ), brought about by an expected 
limited supply of NGL and its use as a fuel. Unlets 
significant new natural gas discoveries are made, NGL 
use for petrodMmkals in the year 2000 could remain 
at present levels or even decrease. In any event, future 
NGL will be limited, and naphtha and gas oil will re- 
plaee it in new petrochenucal devdopmant TUi Mndbr 
nsumes new domestic rafincry otttpnt uMd foff Mir pel> 
trochemical feedstock at 9 to 10 percent in 1985 and 
12 to 13 percent in 2000. Any additional feedstocic 
an aHimtd hm by imports or new NGL 
In Bne Cam 2, New England's petrochemical 
growth will be lower than other areas' because of the 
area's lower refining capacity and tlie need for refineiy 
output as AmL 

Because the west const (PAD V) Is now vlrtuaily 
self-sufficient and has refineries in several locations, 
refinery growth is more predictable. Therefore only 
one base case was analyzed. Under HMt case, refining 
capacity is expected to increase from today's 2.2 
million banels to 3 million per day by 2000. No 
refineries an assumed for Alaslu because of the small 
market for refined products there and the economic 
advantage of shipping crude oil to refineries near die 
large vrest coast markets. In each PAD V demand area, 
added refinery capacity was estimated only to the 
point of adf-sirflleiency fen- the area. 

This study assumes that all Gulf uf Alasica crude ofl 
going to the Puget Sound and San Francisco region* 
will require additional refining capacity beyond that 

cannot be trantported by pipeline. In contrast, cm 80 percent 
of the Integrated refinery products and their facilities could at 
well locate inland near existinp pipeline %ysteni<. However, it 
seaoM iMsoMUe that Kononlc oouid en lions would often 
dbtate attadiliv IM d leflaefiat to tlw niMe coiii|iIbx 
integrated rerineriet. 

'Petrochemicals ate iMBttfiMtlued from refined peUokuoi 
products (e.g., naphtha) and aatinal gas Hquidt. Directly 

produLcd froti> likesc raw feedstocks, they arc further pto* 
ccHcd into a wide range of chemical derivatives (t^., dyea. 



constructed for North Slope or imported crude. To the 
extent that Gulf of Alada fqplaoes North Slope 
Of imported crude, the impects outlined hen are 

overstated. 

Base case gas proces&ing is assumed only in Alaska, 
raadifaig 10 billion cubic feet per day by die year 

2000. Petrochemical development, not assumed in 
Alaska, would generally follow new refinery develop, 
ment in the Puget Sound and San Francisco regions. 

OCS Dmlopwiiit Awumpltowt 

Industrial development is diifTicult to predict, but it 
is even more difilcult to estimate oO and gas produc- 
tion levels. In fact, there is no assurance that OCS oil 
and gas exist in economically producible quantities. 
Nooatheleas, tfie Councfl analyzed high and low levels 
of production for oil and gaa in each area for I98S and 
2000 (see TaUe 7-2). The estimates represent extreme 

TABLE 7-2 

Estimated Atlantic and Gulf of Alasica OCS Production 



Atiantie* 
ON trnMion iMmli par diy) 

High 



t) 



Hi0h 

Gulf of Alaska 

Oil (million barrels per day) 
Low 
Hiflh 

t par day) 




' For each of the thne potential OCS producing aiwa. 
Source: Resource Planning Associates. Inc., and DavM M. 

Dornbusch & Co.. 1974, ' Poiflntkil Onshore Effects of Oil 
and Gas Production on the AtijrMic and Gulf of Alaska Outer 
ContirMntal Shelf," prepared for \ht' Council Ml CfWiranmamal 
Quality under contract No. EOIAC002. 

values for production, with a base case i^f no com- 
mercial production.* The estimates were derived by 

^The Council recognizes that production ranges may be 
Several ofl indoatry l e p ie a e nuti ww expnaaad 
•bout the Government's capacity to establish ieaie 
sales, aveBability of drilling rigs and other equipntent, need for 
large acreage, environmental pressure, capital availability, etc 
Yet otbm lay tJiat one pant field could dwuf CEQ pro- 
jsctlDnik aiffsrialy tot 1995, CSQ balevM, heuesM, 
fiMcidiMtasaieal 



119 



CopyiiLjdted nnatBrial 



reviewing predictions uf recoverable resources and by 
•Kumfaig lew nlei beginning in 1976, exploraiocy 
drilling in 1977, ind fint productfan platforms in 
1980.* A typical dcvclopmenf scenario for a hl^- 
lecovery urea in the Atlantic could result in 1,440 
producing wells by 1991 (see Table 7-3). Prodvedoii 
eitlinatet for the Atlantic are for each major nooveiy 
■na separately Georges Bank, Baltimore Canyon, and 
the Southeast Georgia Embayment. AlUiough it is 
qjuestionable whether dl three would reach the hi^- 
produclion case at the same time, any one of them 
could reach that level; thus the analysis examines the 
hl||l impact case in each region separately. 



OCS production impacts were assumed additive to 
base case development on both coasts. As such, OCS 
production would supplement crude ofr and gat 

imports and would require new refinery and gas 
processing capacity, in practice, OCS production may 
replaoe some hnported cnide. Deipite this ponibility. 
the immber of base caae/OCS Impact case combin«> 
tions Is sufficient to include the absolute levd of 
refinery production possible under a variety of situa- 
tions. An comMnatkm are examined hi detafl hi RPA^ 
report. 

On the east coast, OCS oil and gas are assumed to be 
refmed and processed in the demand area adjacent to 



TABLE 7-3 
Attaitic OCS Hl^ Dawalepmam Tbntttbla* 



Exploration 




Platfonn (tov*top<ntnt 




















Oil 












ou 


Total Oil 


produead 


pcoducad 


Ye«r 


MVlll 


Iniun 


In place 


well* 


wallf 


10» bbl/d 


io*ft» bbt/a 








drilled 


producing 






1096 


3/12 














1977 


3/12 














1978 


3/12 














1979 


6/24 














1980 


8/32 


2 


2 


16 


16 


17 




1961 


10/40 


4 


6 


46 


64 


67 




1962 


10/40 


8 


14 


112 


176 


183 




1963 


10/40 


8 


22 


160 


336 


380 




19M 


10M0 


6 


3D 


192 


628 


590 




1965 


10/40 


8 


38 


192 


720 


780 


too 


1966 


10/40 


6 


44 


176 


806 






1967 


10/40 


6 


50 


160 


1.056 






1968 


10/40 


6 


56 


144 


1^ 






1968 


10/40 


4 


60 


128 


1.326 






1990 


10/40 


4 


64 


80 


1,408 






1991 


10/40 


4 


68 


32 


1,440 


1.500 




1992 
















1963 
















1994 
















1995 
















1996 
















1867 
















1998 
















1999 
















2000 






—a — 




1,440 


1.500 


SJSBB 



' For a«ch ragion. 

Source: Resource Planning Aisoc atcs, Inc , jnd David M Dornbusch & Co., 1974, "Potantial Onthora Effocts of OH and Gas 
Production on the Atlantic and GuK of Alaska Outer Conttnenul Shalf ," praparad for th« Council on Environmental Quality under 
contract No. EQ4AC002. 



*Tlw isasiiv and dnatopawot schadida waa chom for ^ production area . l^troekMiilcal dawiopiMiit would 
iMlytlcdpvpaeMoflljr. gniantty follow refinery gnwdi, at in the baae cam. 
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West coast gas would be prwcsscd in Alaska at the 
onshore receiving site for ihipmciit via LNG tanker. Oil 
would be tmwMpfied to ttw west coMtdeimiid ■!«•». 
Here too, petrochemical developtnent wouM foDow 
new refinery development. 

Conslruction activity peaks during periods of liigh 
indistiy growth and drops to low levels during 
conditions of slow growth or stable economic output. 
RPA chose 1985 as the peak construction year. The 
1 985 cofutniction depends, of course, on the post- 
1985 development expected In a leglon (both primaiy 

construction tlic heavy constr>iction dirccllv lissu- 
cialed with refineries, petrochemical complexes, and 
ffa processing plants and induced construction- that 
aaoelaled with the other induBtrial, eonuneicial, «id 
residential activities resulting from the growth of 
primary iiidustrics and OCS development generally, 
hidticed oonstnictkm Includes transportation facBitlei. 
especially expanded road networks; public services, 
including schools, hospitals, and lecieational facilities; 
and new homes.) 

The 1985 construction levd assumes that dl re- 
fineries and gas processing plants built between 1985 
and 2000 will follow the offshore oil and gas prt>duc- 
tiun scenarios, reaching full capacity by about 1990 on 
the east coast and about 1995 In the Gulf of Alaska, 
fttrochcinical production may lag iMhInd refineries 
somewhat, and platform fabrication Is not expected to 
have a major impact on the east and west coasts. 

The Industilal development aasunptkNis used hi this 
analysis required extensive study and were reviewed by 
nimierous experts, indeed, they are too complex to 
detal here. Rather, the reader Is relened to the RPA 
leport. (3] 

IMPACT FINDINGS 
Develoinnent of support and service industries 
osHhoie Is viewed as good by some and bad by others. 

The difference was quite clear at the CEQ public hear- 
ings in September and October 1973. Many, including 
representatives of the petroleum industry, regional 
vimiias, kxhU ousMNasss, cnamoers oi couunercc, 

end govenunent officials, testified that economic gains 
to particular regions and the growth of new industries 
not only are beneliciai but arc urgently needed. They 
cHed hifih (uiani|iloynwnt rates, tfie need for petn^ 

Icum, and a desire for economic diversification as 
reasons for developing the outer continental shelf. 

Others said tlut their communities could not accom- 
modale the volnms and pace crfd s v el opmettt Utdy— 
not just (he ooostfuotkn of leflneiies and other 



processing facilities but the residential and commercial 
development needed to support the influx of popula- 
tion and economic activities. Their concerns were not 
limited to wetlands, beaches, and otlier natural areu; 
they also feared the loss of traditional values, estab- 
bshed lifestyles, and the character of their com- 
munities. Often dted were the lade of planning and 
land use regualtory mechanisms to cope with the 
development pressures. And some saw irreconcilable 
conflicts between industrial development and recre» 
tion, tourism, and commercial flAing. 

Clearly, offshore development would make eoOOOm- 
ic, soda], and environmental changes onshore. 

Econoiiic Impiett 

Economic impacts are measured here hi terms of 
employment and vahie of output in the canstructhm, 

refining, gas, and petrochemical industries as well as 
agriculture, utilities, other manufacturing, and services. 
The tax bate tai an ma can show large gauis. 
Emppoyment effects wdl be significant. Low overall 
unemployment rates or even reduced unemployment 
among a local population will nut necessarily result due 
to ivorkforoe moMUty. This has been iUustrated in 
Alaaka, where the propoaed Trans- Afauka Pipeline has 
attracted more workers than are needed. A sinrdlar 
phenomenon is likely for onsitore petroleum activities 
resultfaig from OCS development. 

These impacts will not always be positive. New 
employment in primary industries may be offset by 
losses of jobs in the resort, tourism, and fishing 
businesses. Althou^ total flshfaig catch may rise, 
averags per capita income of fishermen may decrease, 
as has happened in Kenai. Alaska. Recreation income 
will grow if hotel and restaurant earnings are consid- 
ered, but resort busniess may suffer. However, it 
should be recognized that resort businesses can be 
severely hurl by energy shortages, as happened in some 
areas this whiter. Many of the new jobs are skilled and 
may require workers from outside an area, as In 
SaMbnd hi support of opemtions hi the North Sea. 

Social Infrastructure Impacts 

Major components of the social infrastructure are 
physical systmu, service systems, and busfaMss and 
government iuffiiitlons. Physical qntems are the 
structural resources essential to a community-the 
water supply, the energy supply, the residential and 
OMunerdal buOdiogi, and the various secton of the 
trsnspoitation syHem. Service qrstems support and 
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maintain a given community. They are education, law 
enforcement, heilth care, eewapB handling, solid watte 

management, and government planning and organi/.?- 
tion. Business and government institutions provide the 
basic structures and services essential to • eon- 
muflity-the conunerdal. Industrial, and fovarament 
mits. 

Increasing the population is how onshore develop- 
ment and OCS4ndaoed growdi would piimarily chanf* 
the inrrastructure of an area. Rapid growth of popular 
tion places the greatest strain on the infrastructure. 
New residents mean more water, sewers, electrical 
energy, schools, hospitals, and so on. industrial growth 
also places demands on the infrastructure. 

Regional infrastructure impacts are. in essence, a 
function of a larger population induced by economic 
expansion and the asaodated demands for basic puUic 
services.* Where growth has already occurred, new 
growth spurred by OCS development may make only 
marginal demands upon the existing infrastructure. 
Other, pertic«ilafty smaller, coaununlties mky be fsced 
Witll the need to create entire new infrastnictures in a 
veiy short time. They may not be prepared or willing 
to handle the new demands, thus cieating a situalion 
wlNieby anodated impacts an simply unacceptable. 
An illustration of potential population dynamics is 
shown in relation to North Sea development where 
mid- 1970 populations are expeetedfto Inereaee by 
about 10 percent bi Aberdeen. Scodand (20.000 new 
residents). 20 percent in Inner Moray Firth (20,000), 
and SO percent in the Shetland Islands (8,000). [4] 




Environmental impacts are the land devdopment, 

disruption from construction and temporary facilities, 
increased air and water pollution, changes in plant and 
anhnal haUtatt, and noise poOution from comtfOellBii 
and operatioas. Although each sample region has 
enough "undeveloped" land to absorb these changes, 
the land is not necessarily "available." Indeed, it may 
be unsuitable for bidostild d eve l o p ment, and latie 
tracts may well be unavailable because of their value as 
wetlands, beaches and dunes, wildlife and rare species 
habitats, historic areas, etc. or because of locational 



•The analyses in the RPA reporl develop per capita ratios 
for poUoe, bospital, loUd mate, and othst ssrvices. Tlu ratioi 
ate ooniideni to leanla wilal as popaiatton ineream due 
to OCS developimnt. This anumption may not atways be valid 
tu a region chinget from rnrtl or igricultural to iadustrial, but 
the Hncar increaiei wRh fopMlstiea aie a fsasoiMs artlssaie 
of social tmpBcis. 
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constraints- the availability of water, the slope of the 
bod, and dw dlstanoe from nnijor population centers. 
Perhaps more important, large land areas could be 
consumed and wasted by poorly planned residential, 
commerdal, and supportive hidustrial uses. Finally, 
msny exisliog communities may require laige buffer 
nnes to protect them from what they consider land 
use that oonflicu with their traditional values. When 
tlie total of theee land areas is examined, the acnaii 
for OCS le hted growth diminiahas sIptftowHy ta 
•very case. 

Air pollution emissions from induced onshore de- 
velopment estimated for particulates, suUiv aidas, 
nitrogen oxUsa, bydrocarlwns, and c si boB noBootlde 

are based on control levels expected neceMiy to meet 
national standards. Although flnal air emission control 
standards have not been established for reflneries, a 
leeent analyils of new refinery ooostructlon, [5] 
which emphasizes the most modern control equipment, 
indicates that air emissions of all pollutants (with the 
possible exception of hydrocarbons) can be controlled 
to meet Federal health staAdards. Hydrocarbons appear 
to be a particular problem because they are not enrit- 
tid from specific points where they can be controled 
but result fran evsporatlon edien ol contacts ah-. The 
study concluded that any point directly downwind 
from a refinery up to a distance of about 5 miles would 
most Ukely violate the current standard set by EPA to 
protect humen health. The hydroc a rbons sre Kkety to 
be detected as odors, but not as strong odors HydfO* 
carbons are potentially troublesome because they are a 
precursor of photochemical oxidants, which irritate 
mBODos iwnivianeB, naoce leaisi B ii Be lo respmoiy 
infection, damage ^anti, and cootilbute to deleilonh 
tion of materials. 

Changes in water pollution effluents are shown by 
projecting biological osQfpa dsmand OMXO lewris 
from both new and existing industries and munici- 
palitin. The BOO of a typical refmery would be equal 
to the diacharfs of a municipal treatment pbmt lervfaig 
2JX0 people and using secondary treatment. Addi- 
tional impacts on water quality would occur thermally. 
Nolee levels, expected to increase from construction, 
ass not addressed qpianlitatively In this report. 

The fanpeets of OCS deve l opment on wMBfo and 
vegetation depend largely upon the degree to which 
undeveloped land is developed, upon local attitudes 
toward conservation in general, and upon the degree to 
which there are laws and formd systems which protect 
vegetation and wildlife in the state, county, and muni- 
cipality involved. DAost vuhierable of lubitats is the 
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estuarine wetland-often uied as a dump for diedged 
nUMtab or lolid wwle, for fanniiig. or for indinlry or 

homes, AI! these uses destroy the valuable wetland, but 
whenever less land is available for these uses, pressure 
incfMSM to UK wetlands and tidelands. Inland, popu- 
hUon growth can encroach upon foiMS, old fitUs* and 
woodland as well as wetland habitat when it dtnudt 
more highways, houses, shopping centers, etc. 

The projected impacts art brieflgr wnmnriwd for 
•Mh and locd arei in (he Mctiou tbU folow. 

REGION AND AREA ANALYSES 

Nnv En^md 

The New England area historically is an importer of 
petroleum products Iroro other refining and gm pro> 

cesting centers. With current demand of about 1.2 
ndUion barrels per day, the area has virtually no reQn> 
ng» gae pracanng; or peuoGnemcat iieuiiiit ive 
Bristol County area in aonflieaaleni Massadiuietti, 
selected as a sample site, supports several light manu- 
facturing industries but little heavy industry. Urban 
dcvetopnant ii centmd in New Badfbfd, Fall River, 



and Taunton. The area suffers higher than average un- 
employment rates. The eastern Massachusetts/iUiode 

Island region has about ii 15 percent higher per capita 
income than Bristol C'ounty and includes the Boston 
and Providence metropolitan areas. 

Under Irii^ OCS development condltkme, a rritnJng 
capacity of about 560.000 barrels per day would be 
required in 1985 (two to three average- size refineries) 
and of 1420JOOO bands per day in 2000 (five to 
average-size reflncries). In addition, two gas proceming 
[^ants and a small petrochemical plant could be ex- 
pected in the New England area in 1 9U5, and by 2000. 
New Sngland oouM have eight gm proces sin g plants 
and two to three petrochemical comple.xes to support 
high OCS development levels. Regional employment 
would increase by about 3 percent (80.000 new jobs in 
both 1985 and 2000) and value of output by 4 to 5 
percent under the high impact case; under the low 
development scenario both employroent and output 
would bicreaae about 1 to 2 percent. 

By 198S almost 6,000 new construction jobs would 
be crested in Bristol County (see Tabic 7^1). By 2000, 
construction employment would fall to one- third its 
1^ lavii OvtnU employment In Mstd County with 



TABLE 7-4 

Bristol County Aggregate Economic Impacts, High Developrr>ent 



Stctor 


imiB ^snsnt Firesiit 

sMrKi oMfoea 


^ omtBCI merBC2 


implovmtnt (ttiouwidri 
Cenetruetton 

Meflnlne. qm praeenina, petrMkenileils 

Other manufMUirlni 

Aarlculturt 
UtIlitiW 

Toni 


M M M 

J t t 

2.6 3 3 
0 0 0 
.0 7 6 
8J • 7 


2j0 14 14 
3.3 t t 

2.7 3 3 
0 0 0 
.7 7 7 
8A 7 7 


iojO 0 e 


17J 7 7 


VWueofeiMpitClmmienl* 

Conttruction 

Rflfinirtg, gai proMUing, pttrochemloais 

Other manufMturlnf 

Aflfloulturt 

UtNMSB 

Total 


196 14 84 

481 t t 
87 8 3 
0 0 0 
30 7 0 

176 8 7 


78 13 13 
1,168 t t 
138 3 3 
0 0 0 
32 7 7 
231 7 7 


969 16 16 


1.648 19 19 



t ■ infinit* ptrcvntage bvcaun bSM cate r« z«ro. 
'Alldollsr figures are 1970 constant dollars. 

Sourot: Rasource Planning Anociaw*. Inc., and Osvid M. Oombuich & Co., 1974, "Potantial Onshore Effects of Oil and Gas 
Production on the A tiantie Bwd QuW Of AleShB Ouisr tSonUnwwl ahetws," piinaied for Oie (ioundl on Ciwtronmentil OualWy uwdsr 
flomract Na EO4AC002. 
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high OCS development would be about 7 to 9 percent 
•bow biie caw In both yetn. For tht low Impact caw. 

the number of jobs would be about 2 to 3 percent 
above base case (about one- fourth the number created 
under the high development case). About SO percent of 
all new jobc would be created in the mifkt wctor 
under either scenario Economic output in Bristol 
County would rise about 16 to 19 percent under the 
high impact caae. The eontiibittor to ecooomic 
output is the refining sectot(twotothieeawiap ilia 
refineries in the county). 

The high impact case would increase demands on 
idiyiical and aodal systcmi over either baae caae in 
Bristol County by an average of nearly 9 percent in 
I98S and 7 pocent in 2000 (ace Table 7>S). The low 



devclupmeiu ca^; would increase demands by 3 per- 
cent and 2 percent for 1985 and 2000, raapec tN eiy. 
Although in the aggregate this growth seems modest, 
for certain areas it is not. Land around the major urban 
aieaa h almost fully utilized, so that growth would 
probably occur lo the smaller conwnunitiei or through 
redes clopment of the older cities and downtowns. If 
two or tlvee of the county's dozen conununitiei of 
about 10,000 people were to itceive a majority of the 
projected 44,000 new inhabitants, existing facilities 
would he significantly strained - particularly in Massa- 
chusetts, where over the years great efforts have been 
hlo nlaiiL ti« 4fwlillomil aichilactvrB and oantral 
; in aadi small town. To the extent Uiat such 
growth would occur in time smaUer towns, they would 



TABLE 7-6 
Brittoi County Social Infrastructure Impacts 





1970 


1686 


2600 


Base 
Cani 


Base 
CaM2 




Base 
Case 1 


Base 
Case 2 




High 

develop- 
ment 


Low 
develop- 
ment 


High 
develop- 
ment 


Low 

develop- 
ment 


Population ftfieuaandi) 


440 


500 


806 


43.6 


15.1 


650 


567 


38.8 


12 


PWeant ehanea' 








8.7/8.6 


3/2.9 






7/6.9 


2.2/2.1 


Physical tyttemt 




















Watar demand (mtllign 




















aallempardBv) 


60 


86 


86 


7 


3 


104 


106 


7 


3 


Electricity demand 




















(megawatt capacity) 


NA 


NA 


NA 


161 


.9 


NA 


NA 


371 


4 


Structures 




















RMktential (tliousandit 


142 


160 


162 


14 


5 


176 


178 


12 


4 


wonnnvroai inMinm 




















square fe«tl 


11 


18.1 


13.3 


1.2 


.4 


14.4 


14.6 


IjO 


Ji 


Social systems 




















School* - anrollaaa (iheusanM 


106 


120 


122 


10 


3 


132 


134 


9 


3 


Hospitals - twdi 


1,668 


1,865 


1387 


164 


56 


2.061 


2,078 


145 


46 


Police - manpower 


808 


910 


921 


80 


27 


1,001 


1,014 


71 


22 


Solid waste (tons per day! 


1,322 


1,500 


1,517 


131 


45 


1.C50 


1,670 


116 


36 


Sc¥Mgt (million 9»llont par day) 
Qovarnfffiant o¥afliaad 


63 


60 


61 


6 


2 


66 


67 


5 


1 


IS m.llionl 


37.6 


42J 


42.7 


3.7 


1.3 


464 


47.0 


3.3 


ijs 


Busineu and government 




















inttitutions 




















Buiinait sarvieas — 




















emptoyefls (tt>ouiawdi> 


40.4 


SSJ 


S8.1 


4.8 


1.7 


61.5 


613 


4.3 


1.3 


GovLT 'HUMit employaas 




















(thousands) 


13.0 


14.8 


14J 


1.3 


.5 


16.3 


16.4 


1.1 


A 



*TlM|wreanta0ichangaB am indicated as follows: Impact Caie divided by OaaBCsM t /Impact CaaadivtaMI»y Oaie Case 2. 
Souroa: RaMurce PlannifiB Aanciatat, Inc.. and David M. Oombutcti 8 Co.. 1974, "Potential Onahora Eftaeta of Oil an8 
Production on the A tiantic nd Qulf of Alsalie Ouwr Coti U nani a l 

contract No. EQ4AC002. • 
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have to plan. zone, expand lervicea, and make complex 
devdopment decMoni. bKtnd, ipMU tfToiti could bt 
iHide to locate reddentU and oomnwrdal develop- 
ment in the decaying centers of the old cities of New 
Bedford and Fall River. To achieve this would take a 
Mibcttntial legional planning and regulatory program. 

There are a number of important areas of wildlife 
and vegetation in Bristol County. Over 30.000 acres of 
wetlands is found in the county, roughly 10 percent 
along the coMt. Th« mora important ucniiie Acudwt 
Cedar .Swamp. Hookomook Swamp. Freetown- Fall 
River State Forest and Wildlife Management Area, and 
the Bunpy J(tvcr -N|U(mai Fi|h Iktchery. Rare and- 
endMfMVd apMlM taiciwte iht oapray. Afimtie ni> 
mon, Atlantic sturgeon, and Ipswich sparrow. 

A] 1- ugh at both the k>cal and regional levels, there 
appears a sid»atantial amount of andcreloped land, 
under the high bnpnet cam aaiMned with Base Caaa 2 
(the most land-intensive titutton), 9 percent of re- 
gional undavdoped bad and 14 porccnt of aultabk 
land for generai devetopment would be nquirad. TMi 
finding suggests possible difficulties in locating sites for 
primary development (specialized and heavy industry 
uses). Further, as noted earlier, local and state lawa 
against developnmit of wetfanda and an aethw pubUe 
interast in protecting water resources, special haUltti, 
timber- producing lands, recreation and scenic areas, 
and valuable agricultural land roust also be considered- 
In addition, subatantial portions of op«n land hav* 
been set aside for low- density raaldcntial use. When all 
these constraints are taken into account, the amount of 
land is reduced, and OCS requirements increase to 17 
percent of this new lower total land avaflaUs. 

Fifuies 7-3 tliruugh 7-S put these findingi into 
perspective for the New England region. Figure 7-3 
shows currently developed land. Figure 7-4 shows the 
land arallable for ganeral d ew l op m ent* after con^ 
sideration of environmcnta! constraints, and Figure 
7-5 shows the land suitable for primary development 
after consideratton of industrial locational constraints. 
The figures would seem to indicate that eections of 
Bristol County and the inland part of Plymouth 
County have suitable land available for both general 
end primary development, but the scale used in the 
figures does not distinguish small parcels of land, low- 
density residential development, and possible water 
resource areas. With Cape Cod rtcreatioiuUy important 
to die e c on o mi c and social hedth of die state end the 

'General development includes icttidential. coraiMfoiai, 
indiistrial, and afutcultunl utet. Primary development iatkiaeB 
ipaciiUTnil and be«vy indenrial aaa»(«4., lefimriM). 



region, it is logical that coastal development should be 
avoided. Furthermore, suitable Inland sites exist in 
communities that actively desire primary industry. 
Thus the localiutial analy<;i"i in this region will focus on 
ways to get oil and gas from the UCS tu inland sites. 

Air poOution levels within Bristol County and the 
i^on vary among pollutants. Both county and region 
are classtfied Priority I* for particulates, sulfur oxides, 
and nitrogen oxides and Priority 111 for other pollu- 
tants. The impact under OCS production is signifi* 
cant for hydrocarbons-17 times higher than without 
OCS production mainly from refineries. The hydro- 
carbon en)i$stons could have health etfects in areas 
innr thi wfl n arl sa. For aH other air pollutants. oesiaH 
emissions should remain at about 1972 levels, aisuming 
ap{4ication of emiaion controls. Carbon monoxide 
and hydrocarbon emissions are expected to decrease 
lader bam case assumptlaas because of auto emksion 
and other controls. 

With respect to water quality, current levels ot BOD 
in Bristol County and the region result primarily from 
paper-mill and imiddpal sewage plant discharges. BOD 
levels arc expected to decrease substantially under each 
base case with appUcation of effluent controls, but 
they could increase atKMit 23 percent under high OCS 
development (see Figure 7-6). For the region, OCS 
production could increase BOD about 5 percent over 
the base case due mainly to additional industrial and 
municipal sources. 

Middit Atlantic 

The E>elaware River region chosen for analysis is a 
belt of urban counties from Wilmington, Del., north to 
the New Jersey suburbs ot New York City and rural 
soothem New Jers^. It contains the entire 1 A million 
barrels per day reflning capacity of the Mid- Atlantic 
states. The densely populated region has a varied in- 
dustry base, troni heavy manufacturing to light service 
taidttsttles and agriculture. 

Cumberlend nd Cape May Counties are about half- 
way between Washington. D C , and New York City 
and about 60 miles southeast of Philadelphia. The area 
is rdatively final and contains no rsflnetiea or petro- 
chemical plants. Agrieutture and manufacturing are 
important economic contributors in the small towns 
and villages of Cumberland County, and the resort 

*Alr pt^tloa n|k»nt are defined by EPA is having air 
qnaUty that ii aUlMr Priority 1. Priority 11, Priority 111, or 
Priority IVf Moitty I ii tlw lowiit qwHty and IV is the 
higbwu 

12S 
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Souroi: Rawurc* Planning AtsociaMt, Inc., and Davtd M. Oornbusch ft Co., 1974, "Potantial Onthora Eflactt of Oil and Gat 
Production on tha Atlantic md Oulf of. Alwfc» Oiiwr O o m ii i wm l Wif,* piipwiifcrUa OombcW on tiwl w iii— M l Owlty mim 
contnetNe.E(MACO0a. 
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Source: Rnource Planning Attociatei, Inc.. and David M. Dornbu»c*» & Co., 1974, "Potential Onjhore Effects of Oil and Gat 
Productioo on the Atlantic and Gulf of Alaska Outer Continental Shelf," prepared for the Council on Environmental Quality under 
contract No. EQ4AC002. 

Figure 7-4. Eastern Massachusetts/Rhode Island Land Suitable for General Oevelopment 
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Source: f^eiource Planning Associates. Inc., and David M. Dornbusch & Co., 1974. "Potential Onshore Effects of Oil and Gat 
Production on the Atlantic and Gulf of Alaska Outer Continental Shelf," prepared for the CourKil on Environmental Quality under 
contract No. EO4ACCI02. 

Figure 7-5. Eastern Massachusetts/Rhode Island Land Suitable for Primary Development 
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Industry is a major employer in Cape May County, 
wkkh has extensive Atlantic beaches as well as shote- 
Bm on Ddaware Bay. Both counties contain extenMve 
coastal wetlands which aic biologically valuable and 
serve as prime nesting and feeding areas tor watertowL 
Both hive oyster industries that are maidng a oome* 
back, and the iinproving water quality of Delaware Bay 
provides both with substantial oi^ortiiiiitlM for ftitttiB 
recreational development. 

A leflnfaig capacity of about 84OJ00O bamb per 
day (four to five rcfmeries). I billion cubic feet per day 
(tf fas processing (about two plants), and two petro- 
chemical complexes could be needed in the region by 
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Source: ReNurot FtMWiinf Asneialis. Inc., and David M. 
OorntMsdi ft Co.. 1974. "PMtntiai Oiuhora Effectt of OH end 
Gas Production on the Atfantie and Gulf of Alaaka Ouiar 

Continental Shelves," prepared for the Council On Environ- 
manul Qtwiitv under contract No. EQ4AC002. 



Figure 7-6. New England BOD Loadings 
(Thousand tons per year) 



I98S to support high OCS development assumptions. 
Similarly, about 1 .5 million barrels per day of refining 
capacity (seven to eight refineries), 4 million cubic feet 
per day of gas prcvcssiiig (eight plants), and six pelro- 
diemical complexes may be needed in 2000. Much of 
Ihfi development if lOceiy to take place in Cumberhmd 
and Cape May Counties. 

The 30,000 new jobs created under the high OCS 
development scenario as applied to the two- county 
area repreaenta about a 20 percent incieaae over Base 
Case 2 and a 30 percent increase over Base Case I (see 
Table 7-6). Low tX'S development would create about 
9,000 new jobs. Under the high development case the 
jobs cieatod would be evenly distributed to construe* 
tion, rerming, and petrochemicals in 1985. but in 
2f)00, the refining and petrochemical sectors would 
each account for about 50 percent of primary and 
induced jobs. incie«sed local econonde output of 26 to^ 
56 percent under low and high development, respoc* 
tively, could be very significani in an area that has been 
economically stagnant. 

Althou^ local economic impacts in Cape May and 
Cumberland Counties may be large, regional effects 
would be considerably less because the region of which 
these two rural ooundes are a part is highly urban and 
falduatrial. Employment under the high development 
case would increase by about 1 20,000 in the year 2000 
and l(X),(X)0 in 198S, but these increases are only 2 
percent over base eases (see Table 7-7). The region Is 
already heavily populated, and the employment and 
economic output changes would make but a small dent. 
Skilled labor should be available to the primary 



Offshore production could exert extreme devdop- 
ment pressures in Cumberland and Cape May Counties. 
If a deepwater terminal were constructed and OCS 
developnoent were large scale, they codd grow 108 
percent over the 1970 level, as shown in Table 7-8. 
Such growth would shift the area economy from tour- 
ism, fidiing. and agriculture and would place great 
rtndn on public facflitiea, particutarly schools, ho»- 
{ritals, and water supplies. New public facilities would 
be needed on a large scale. For example, under the 
OCS high impact and Base Case 2. 50,000 more stU' 
dents in 198S would require at least 10 new high 
Sch<x>h 

Ikcausc there are no large cities, the major growth 
impact would be felt by die small towns and fishing 

villages, which would probably be overrun with new 
development Although most of the towns would wel- 
come some economic growth, many are already ex- 
periencfais a comebuck from a healthier oyster industry 
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TABU7-e 

Oumbiritnd/Capt May CountiM Aggrtoitf Eoonomlo ImiMeti. Hl^ Dwwlopi i w nt 





Parcant Pareant 
ovar BC 1 ovar BC 2 


Pafoant PaaaaM 
owar 8C 1 oaar 0C2 


Emptavnwnt (ttrauMndc) 
Conttnwtion 

Refining, gas procetsing, ptllUVtMmicill 
Othtr manufacturing 
Africullun 
- UtimiM 
SarvicM 

Total 


3J 119 39 

2.9 . t 38 
5.3 13 11 
1 1 
2.0 91 29 
WJO 32 21 


1.2 31 19 
3.9 t 39 
6.2 14 12 
1 1 
2jB 93 39 
ISA 33 23 


28J * • SO 19 


31.9 29 30 


ViMW of output (S mHlloiir 
Construction 

Rlfinlfio. gas proc«Min|i ptmahMniHto 

Oihar manufacturing 

Agricultura 

Utilttie* 
SafvtoH 


118 ' 119 35 
921 t 43 
213 13 11 
1 1 1 
68 91 26 
276 32 21 


47 29 18 

1,454 t 41 
344 14 12 
2 1 1 
114 93 30 
400 33 23 


IJmw ^ .97 .39 




• - nagiigMt. 

t • f nflnitt pwcantaga bMMiaa ban OH* is can 
'ANdeitarflfliiraiira lOTOeofuMntdoltara. 

Mmniv Rtwar Ragiw 


). 

TABLE 7-7 
n Aggragatt Goonomic Impaeu, High 1 


Sgvalopmant 




Percent Percent 
over DC 1 ovar ih, t 


Percent Percent 
ovar 1 over dv < 


wnprayiMnt imouHnou 

COfNtfUMlOII 

Rafining, gat proctuing, pMrOONmiSili 

Othar manufacturing 

Agrtoultura 

UtUitiM 

Sarvleaa 


10.1 • 4 4 
8.2 07 27 

19J a 1 

4 2 2 
04 3 3 

88.0 2 2 


3L0 1 1 
11.5 123 40 

22.3 3 2 
.3 2 2 
9.0 4 4 
74.3 2 2 


1 OtM 


inn 9 9 9 


19011 9 9 


Valua of outDut (S milliMl' 
Construction 

nviiningf gaa procOTwng^ pnrawwmGws 

Othar nwnufaeturing 

Afrteultuvi 

Utilitiaa 


S34 9 3 
' .963 40 26 

883 2 1 
10 2 1 

266 3 3 
U78 3 2 


134 1 1 
4.028 71 42 
M78 2 2 
10 2 2 

460 4 4 
2^ 2 2 


Tom 


4«7a4 ' • 3 


0.140 4 4 



'AR dollar figuiat are 1970 conitant dollars. 

Oourw: ftaaurea Planning AiioeiMai. ine., and OavM M. Dorntawoh ft Co., 1974, "PoMntlal Onihora Effaeta of Oil and Qm 
Pwdiictlow on Ota Aiiantleaiid QiiWaf AIm Im Omar Comliwmai 0Nlww,"9»iOt mH ttr OwOaMweil on iiwliowafiai H ii OuaWy mdm 
«omraatNe.eQ4AC002. 
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and from city residents buying second homes. Many of 
the towns date from early settlement along the bay, 
and cut would htve tobe takm tomuie thtl develop- 
ment did nut dcstury these historical resources and the 
physical character of the towns. Present land Uae regtt* 
lations provide no such assurances. 

RPA's spatial nnalysis indicates that the undevel- 
oped land available in Cumberland and Cape May 
Counties Is not well eulted for location of primaiy 
industries on a large scale. High OCS development 
under Base Case 2 would reduce undeveloped land from 
79 percent to 52 percent in the local area. Land re- 
ipUreineflts for commercial and ladwtriai purpoaea 



would nearly triple by the year 2000 under this case 
(it would increase only 1 5 percent under base Ca&c 1 
developmant wMfaout OCS production). Moat of Cape 
May County and coastal Cumberliirui County is un- 
available or unsuitable lor primary development be- 
eauae of extensive beachet. salt manhea. mm! recm- 
tional lands (see Figures 7-7 and 7-8). However, north- ' 
ern Cumberland, Salem, and Gloucester Counties, 
which are already partially industrial as part of the 
Dehrawe Valley cornphx, may have land avaflaUe for 
additional growth at existing and new sites. Refineries 
and other primary industry may also locate at existing 
industrial centers around Philadelphia and in northern 
NawJeiaqr. 



TABLE 7-8 

Cumberland/Cape May Counties Social Infrastructure Impacts' 





i V» V 




2000 


■Ma 

Casil 


■Mi 

CaN3 


Irwrease 


Basa 
CSMl 


Baas 
CaH2 


Incraata 


High 

flMIVt 


Low 

fflSflt 


High 


Low 


Population (thousand!) 


18t 


219 


318 


88.8 


17,9 


258 


364 


88.0 


18.4 


Ptfcant ctianQ#' 








27/19 


8/ft 






2A/19 


7/S 


Physical lysterm 




















Water demand Irrnllion 




















gaJlontpflf day) 


27 


37 


64 


10 


3 


49 


67 


13 


3 


^a^^^^g^j^^ ^^^^^^^^ 




















(megawan <apMityl 


MA 


NA 


NA 


387 


130 


NA 


NA 


897 


140 


Structurn 




















Residintial (thomands) 


88 


70 


102 


19 


6 


83 


113 


21 


8 


CofflnwrcM dnHlion 




















■quanitattl 


4.3 


8.7 


8.3 


1.8 


.6 


8.7 


9.3 


1.7 


3 


Social systems 




















School* - tnrollaw (thousands) 


45 


54 


79 


15 


4 


64 


89 


17 


4 


HospitalB-tMdi 


614 


742 


1,078 


203 


61 


875 


1,200 


224 


61 


PoUee-manpowsr 


340 


412 


596 


113 


34 


488 


666 


124 


34 


Solid WKI* (tons i»r dky) 


843 


887 


883 


179 


84 


774 


1^ 


188 


88 


Sawaga (million gallons par day) 


22 


26 


38 


7 


2 


31 


43 


8 


2 


Oovamnwnt ovarttaad 




















ISmnnon) 


18A 


21J 


3tA 


M 


1J8 


28.7 


38.2 


8j8 




Business and flOWifWIieiH 




















institutions 




















Buli'iaia aaivioii ~ 




















•mpiovats (thousands) 


16.9 


20.2 


29.2 


SJB 


1.8 


23.8 


32.6 


6.0 


1.7 


QowrnfTtsnt 9fT)ploy#M 






















5.3 


61 
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'Somo facterf Hsad In astimating par capita naads for aarvicn would ohanBS m ttm afeaTs dwraoMr ohangH. The impaels may to 
OMTtiatad for some aanleaa, but thty aro pratoMy good iipproKlmattont. 

*Ttopgi«anti|aeh«nflosaieindicatad«folloiita: ImiMotCMadMdsdbvealaCMal/lineoetCaHdMdBdby ■aHCaM2. 

Souroa: Rasourca Planning AssoeiotM, Inc., and DawM M. Dombusch & Co.. 1974. "Potantial Ornhora Effects of OH and 0« 
Production on th« Atlantic and Quif of Alaska Outar Contlnantal Shaivas." praparad for tha Council on Environmantal Quality undar 
oontnet No. EO4AO002. 
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Source: Resource Planning Associates, Inc., and Oavid M. Dornbusch & Co., 1974, "Potential Onshore Effects of Oil and Gas 
Production on the Atlantic and Gulf of Alaska Outer Continental Shelf," prepared for the Council on Environmental Quality under 
contract No. EO4AC002. 



Figure 7-7. Delaware River Region Larxl, Developed and Undeveloped 
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Source: Retourc* Planning Anocwtes. inc., and Oavid M. Oornbusch & Co., 1974, "Potential Onshore Effecti of Oil and Gat 
Production on tha Atlantic and Gulf of Alaska Outer Continental Shelf," prepared for the Council on Environnnental Quality under 
contract No. EQ4AC002. 



Figure 7-8. Delaware River Region Land Suitable for Primary Development 
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Other cnvirunmcntal problems are associated with 
locating primary industry in Cap« May and Cumber- 
Iflttd Counties. Here are tome of the moit teiportuit 
mvdands in the Mid-Atlantic region, the prime nesting 
and feeding areas fur the ducks and geese uf the At- 
lantic fly way. Of the over 100,000 acres considered 
wetlandt, 99 percent b rated of hif^ value for waler- 
fowl. The New Jersey state government has been es- 
pecially active in trying to protect and preserve these 
wetlands. Among the major areas are the Dennis Creek 

and Hdrienrille En lahnd WadHfe Mm^BOMttt Amm. 

World WildlilV Fund South Jersey Wetlands, aod 
several fishing areas. Additional valuable COUItal areas 
are found in other parts of the Delaware Rhrer region. 

Moat air emissions under Base Case 1 are expected 
to increase moderately or to decrease in the local area. 
The growth of refmerks and petrochemical plants 
under Base Case 2 would increase hydrocarbon eniia> 
sions significantly. Air pollution as a result of high OCS 
production could he substantial in local areas (see 
Figure 7' 9). BOD loadings under Base Case 2 would 
increase by about SO percent, but under Base Case 1 
and hi^ OCS production. BOD levds would remain 
about the same as 1970. 

ikcausc ot the high level ol indu^ttial development 
projected for this region, tlie fanpact of primary ln> 
dustry effluents on the water quality of the Delaware 
River and Bay was analyzed. Mathematical modeling 
was used to determine changes in dissolved oxygen 
(DO) levels in the river as a result of new refineiiea and 
petrochemical plants at specific Inciitions on the river. 
Assuming use of best available water treatment tech- 
nology, the new refineries and petrochemical plants will 
have a relatively smal impact on DO levds. 

Eastern South Carolina/Eastern Georgia 

South Carolina's Charleston. Dorchester, and Berlie- 
Iqr Counties are an area that supports fanning and is 
characterized by large wedand and forested areas. 

Urban land is concentrated primarily on the Charleston 
peninsula, wtierc preservation of the historic old town 
and associated historic and tourist sites nearby has 
been extenahie. The service sector eni|rioys 71 percent 
of the area work force, and manufacturing accounts for 
16 percent. There arc no reflneries in the area. The 
average per capita Income is below the national aver* 
age. 

Under high (X'S development assumptions, the re- 
gion would require approxunately three refuicnes, two 
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gas processing plants, and two to three petrochemical 
complexes in 198S;ia2000.(l¥«totiKiefliMflM.eii^l 

pi processing plants, and seven to eight petrochemical 
complexes would be needed. About half of this prir 
mary development is projected for the local area. 

In dw ngfon. 88,000 new lobt wodd be iBiwialMl 
in 198S and 1 10,000 in 2000. lepietenling 20 to 25 
percent increases over the base case. Low OCS develop- 
ment in the region would account for about 20,000 
new Jobs, or 3 to 5 peioent IncnaM. The Charieeton 
area would experience a growth of 59,000 new jobs 
(see Table 7-9). Under the low development case 
added employment is 13.000 and 14.000 for 1985 and 
HOOO, leipe^lfdy: Tlw.MiIti Jmpecti, bodi on an ab* 
lolute and on a percentage basis, are laipr than in any 
other east coast locality. Because Charleston Is the only 
major metropolitan ana within the region and most of 
the induced and aervioe activity woidd probably loote 
near the city, there are special problema of conomifi^ 
don of development in this area. 

OCS oil and gas prodnctkm could mbetantlally 
change the social infrastructure iocaOy. Under Base 
Case 2 and high OCS conditions, the population would 
almost double between 1970 and 1985 (336.000 to 



650,000), with about one-half the increase due to Uasc 
OHe 2 growth (ne TkUe 7-10)-tfae ei|iilvdent of bufld- 
ing a new city the size of Charleston in about a decade. 
New powerplants. offices, schools, and hospitals would 
have to be planned and constructed. The projected 
37.000 new dweOing units coidd leqaiie about SI 
billion in mortgage financing, and with money abo 
being needed for industrial support, capital availability 
could be a problem. 

At both the local and regional levels, there appears 
enou^ undeveloped land for both base case and OCS- 
related development. Land requirements are le» severe 
than for the New England or Mid- Atlantic regions (see 
ngMies 7«1 0- and 7-1 1 ). About 95 percent of the land 
is undeveloped, and even after eiiviroiimental and lo- 
cational constraints are considered, about 2.3 million 
acies wonM remain avaOable (high 0C& and BaaeOue 
2 growth would require about 240.000 acres). The 
areas with most suitable land are in Orangeburg and 
Garedon Counties. Additional land may be available in 
Charkaton. Chatham, and Jasper Counties. 

Developmeni of this magnitude, however, if allowed 
to proceed without land use controls, could severely 
degrade t^ environment through unnecessary loss of 



TABLE 7-9 

Charleston Aggregate Economic Impacts, High Development 



Sector 


11^. Ptroem Pweant 
overBCf ewarBC2 


^ ovweci everBC2 


gmployment (thouMndal 
Construction 

oJl^^'l^l^^ll^^ll^^ iiewuiiliwnlBifc 

Agriculture 
Utiiitiw 

Total 


SM 63 57 
a.9 t 866 

143 JB 34 

1 i 2 
3.9 30 22 
31i) 33 25 


2.4 17 16 
7.2 t 1,186 

19.2 61 33 
.13 3 
6.1 38 27 
40A 32 24 


S9.-3 41 29 


75 8 38 28 


Value ef eMipM • mWian}* 

Constnictkin 

Itoflning, qm procMMng, pctrodwmicals 

Otfier inanufasMrlMg 

AgrlenMure 

Utattlaa 

Total 


228 66 SO 

793 t 241 
B81 66 34 
2 2 2 
154 30 23 

648 33 25 


91 17 17 
2.052 t 416 

1.062 61 33 

4.3 3 
310 36 27 

1.063 32 24 


2AB» 61 41 


4.882 68 46 



t" inffrtlw pemntagi bMautt tMM ease it zero. 

'All dollar figurM ar'> 1970 cnnjtjnt ckjUws, 

Source: Resource Planning AsKKiatM, Inc., and Oavid M. Oornbusph 81 Co., 1974. "Potantwl Onshore Effacisef Oil and Gas 

Production on th« Atianiic andguWef A lBa l iBOastrCewiiweiiiBl8nslwa a /*nrBpeiedfor<h>Ceiinciiow6i^^ 

contract No. EO4AC002. 
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TABLE 7-10 
Chirietton Social InfrMtructur* Impactt 





1910 


1985 


2000 


Baaa 


BaM 




B«a 

Con 1 


Baaa 
Coh2 




High 
dovtiop- 
mint 


Low 
davalop- 
oiont 


Htgh 
davalop- 
iMnt 


Low 
dava4op- 
fMOt 


Population (thoUMRdi) 


338 


400 


•13JB 


137.6 


32.7 


476 


595.6 


145 .4 


27.2 


Puramt changa' 








34/27 


8/6 






31/24 


8M 


Wtotar damand (million 








a 












gallons par day) 


M.4 


es 


87 


23 


• 


88 


tiJ 


' 28 


8 


Elactrictty demand 




















(magmMtt catwdty) 


NA 


NA 


NA 


481 


106 


NA 


NA 


1.107 


164 


Siniotuiw 




















Residential (thommM 


Vi 


108 


138 


87 


ft 


128 


W1 




7 


Commarcial (nMllion 




















aquara fatl) 




t 


11JB 


"ir 


.7 


184 




jB 


SogW •yMMiM 
SdMMtla — anroltaia litaiiMMlil 


97 


118 


148 


40 


10 


188 


178 


oz 


7 


Hospitals - badt 


1,248 


1,528 


1,960 


527 


126 


1,818 


2.227 


554 


103 


Poiica — manpowar 


327 


JoO 




134 


32 




D/o 


141 


26 


Solid WHM <tom ptr diy) 


1^ 


i.aoo 


l;S38 


412.5 


88.1 


1^ 


1,787 


436.2 


81A 


fliMMaa Iffnillkwi aaHiMa Bar dav) 




48 


82 


17 


4 


67 


72 


17 • 


3 


(tinililon) 


14i) 


18J 


2tM 


BJ 


\A 


18j8 


248 


8.1 


1.1 


BiHiMH Hid 90'WinNnt 
Ifistltutlona 




















Business services - 




















amployaas (thouuodi) 


31.4 


36,8 


47.1 


12.6 


3.0 


433 


54.8 


13.4 


2.5 


uowarnmam aimiioyiii 




















(drauamdi) 


8jB 


10.7 


13.7 


3.7 




12.7 


18.9 


34 


.7 



' The pt"cuntage changes are indicated as follows: Impjct C ji# divided by Bat« Case 1 'Impact CaM dtvidad by Base Case 2. 

Source. Resource Planning Aiaociataa. Inc.. and Davtd M. OomtMnoii ft Co., 1074, "PotantM OndiOfO Effacti of Oil and Gaa 
Production on the Atlantic and 0«H Of ^ 
eonlract No. EQ4AC002. 



wetlands and other important natural areas to residen- 
tial, commercial, and industrial cmutruction. Only 
new initiithrei would pravnit loii^>d«iuity 
nibuibtn sprawl and stop commercial developmeiit 
from causing widespread blight, particularly in areas 
noted for their old mansions, estates, and gardens that 
an open to the public. 

A ipedal problom would face Charkattn. nAma la 
recent years numerous battles have been won to pre- 
serve the past aitd to bar high rue construction and 
Other devdopment not In kaeptag with the Mrtoilc 
character of the district. Furthermore, poorly sited 
industrial facilities, for example, could ruin the views 
from old town to Fort Sumter and other histofk 
landtnariu. ConuMfcial developmant piOMiipN fOT 
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space downtown will be felt -the question is whether 
Charleston can provide for this economic growth in its 
Ufban eon, where It li needed, wtthout damaging iu 
most valued Mitoric leaowees. 

Within the area are many wildlife refuges, forests, 
and wetlands (sec Figure 7-12). The Francis Marion 
National Forest and the San tee and Cape Romahi Na- 
tional Wildlife Refuges provide nesting and wintering 
habitat for hundreds of thousands of migratory water* 
fowl. The forest covers about 2S0.000 acres in Beiko- 
ley County and dio provide! haMtat for Eatem wild 
turkey and white- tailed deer. Its swampy areas contain 
the endangered American alligator. Over 30 rare or 
endangered spccick iive in these. refuges at various times 
of tl»)WhMlMdlm the aduawre baldest Bottem 
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Source: Resource Planning Associates, Inc.. and Oavid M. Oornbusch & Co., 1974, "Potential Onshore Effects of Oil and Gas 
Production on tf>e At lantic and Gulf of AMw Outor Contlmntil StwH,** praporad tar tfw Oovncil on Eiwhwumnttl Qwlity undw^ 
eomract No. EQ4A0002. 

Figure 7«10. Eaitam South C«roliM/E«tMii GMfBii Land, Drndoptd and Undwelopad 
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UNSUITABLE ^^^^ 



SUITABLE \. N 



B*SE ViW USGS t 2S0000 



Souro: Resource Planning Anoci«tfls, Inc., and David M. Dombusch & Co., 1974, "Potential Onshore Effects of Oil and Ga* 
Production on the Atlantic and Gulf of Alaika Outer Continental Shelf," prepared for the Council on Environnwntal Quality under 
contract No. EQ4AC002. 



Frgure 7-1 1 , Eastern South Carol ma/Eastern Georgia Land Suitable for Primary Development 
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1. Cape Romain National Wildlife Reliigt 

2. Santee National Wildlife Refuse 

' 3. Francii Marion National Foraat and Stats Wildlife Managamant Araa 

4. HarttoyGuM Managamant Arii 

5. Santee-Delta Game Management Area 

6. Edifto Beach State Park Waterfowl Manasement Area 

7. Monela Cormr StM FUh HaidMry 

&igt J JtaaB HI ^ - 
nanowmm uaraana 

9. Cypress Gardens 

10. Magrtoiia Gardens 



Source: ReioUfM Planntni Associam, inc., and David M. Dornbusch & Co., 1974, "Potential Onahora Effacts of Oil and Gn 
Preduction on die Adamte and Qwif of Alaska Outer Continental Stetf preperad for the Council on Envlronmintal Quellty under 
|N«,EQ4AO0a2. 

Figura 7-12. Chartaaton. S.C., Wikliifa and Vegetation Aran 
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brown paKcan, tod Eikiino cudew. Theie ue alto 
•everal old botanical fafdans. ai weD atpopulatiomof 
landlocked striped baa. 

Air pollution impacta could bt relative^ more 
ntflcant than in the New England and Mid-Allantic 
areas. High (X'S impacts would range up to 50 percent 
over base Case 2 in the year 2000. Nevertheless, total 
hydrocarbon eminiont woidd b« lea in 2000 than in 
1972. assuming emission controls for mobile souicea. 
Particulates and sulfur oxides woldd exhibit abwdttte 
increases over 1 972 levels. 

Water pollnlton would incieaae. Projected BOD 
loadings under high OCS production could approxi- 
ntately double current levels due to petrochemical and 
refining development. 

Northmtmi Floridn/SouihMrtom flinraln 

The flw c ou nty hdamvMe area in nottheaitem 
Florida liai 300 ndba north of Miami and 200 miles 

southwest of Charleston. Jacksonville is the only 
major urban area in the region and has a population of 
600,000. The region contains extensive coastal salt 
marshes and heiv9y used beaches. The service sector 



accounts for almost tluee- fourths of Jackaomrflle's 

employment; most of the work foroa ll CBfkyad n 
gpverniiKnt, Hnance, and insurance. 

Assuming high OCS production levels, one to two 
refmeries and two pa processing plan u would be built 
by !f)S5 No incremental petrochemical development is 
assutned in 19US, because signilicant growth is cx- 
pectad in the South Atlantic ana mder Base Gass 1 In 
2000, about four refineries, eight gas processing plants, 
and six petrochemical complexes «(ould ba needed to 
support high OCS development 

Under high development conditions. 37|000 new 
joba are projected in tha Jadmovttle aeea in i'''^^^ 
(about 10 percent over both base cases) and 59.000 ui 
2000 (13 percent) (see Table 7-11). The low OCS 
davdopoieni caaa would oaate about 10,000 new jobs 

under both scenarios (2 tn 3 percent). Tht percentage 
increases in employment are lower than in Charleston, 
and availability <rf labor should not be a major proUem 
although spedBc skills may be in short supply. Re- 
gional impacts would be about the same as local, with 
about 54,000 new jobs (II tc 12 percent uvei base 
csaas) to I98S aiid 85,000 new jobs(14 to 16pefcenO 
in 2000 under high OCS devdopment 



Jadcsonvilla Aggragata 



TABLE 7-11 

Economic Impacts* High Oavalopmant 





oww BC 1 OWtr BC 2 


Paroant Pwcant 
ovtrBCI omrBC2 


Employmant (thouund*) 
Cenitruetion 

Renning. gn procining, patradMniicals 

Othsr manufacturing 

AgrleultHft 

UtiNtiat 

Total 


8.2 37 » 
M t 168 

7.0 13 12 
.13 3 
2.0 B 5 
laJB 7 7 


X3 11 10 
7.2 t 1B2 

12.9 22 18 
.12 2 
4.5 9 8 

30.7 10 9 


37J) 10 0 


58.7 13 12 


Valut of outpMt ($ millioni' 
Oofwif uctton 

Rpfininq. gat processing. pMfOdMmiealS 

Other manufacturirtg 

Agrkultura 

Utilities 

SWVlCM 

TOMI 


271 33 aB 

486 t 147 
331 13 12 
1 3 3 
75 B 6 
40B 7 7 


lOB 8 8 

2,004 t m 
831 23 18 
3 2.2 
222 9 8 
833 10 9 


1,S72 IB 14 


4.061 2B 21 



' All dollar figurat art 1970 eenttant dollars. 

Source: Resource Planning Associates, Inc.. and David M Dornbusctt ft Co., 1974, "Potential Onshore Effects of Oil and Gas 
Production on the Atlantic and Gulf of Alnka Outer Continental Shelves," pnspa re d for the Council on Environmental Quality under 
eontrwt No. EQ4AC002. 
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Even under low growdi bmeHne projections, the 
Jacksonville area population should increase from 
660.000 in \910 to 915,000 in 1985. Base Case 2 
would add 5 percent tu Base Case 1 , high OCS devel- 
opment would ndd motfier 9 ptrcont, and low devel- 
opment would add 3 percent (see Table 7- 1 2). Imtetd 
of requiring major new service activities, Jacksonville 
may well expand existing or planned facilities to meet 
nsw dnmndi ciMled by OCS dMriopncBt. 

Undeveloped land in this region appears ade- 
quate, especially inland. On a percentage basis, the 
ragion as a whole is less developed than the Jackaon* 
vile loeda. Itach undawloped Ind It not MriUUa 
because of environmental values. There is about 1.8 
million remaining developable acres, which is ahnost 
aiae timei tte WfflOO mm nqirind tot Base 



cue 2 and high OCS development (see ngnna 7-13 
and 7-14). 

The five- county local area contains about 725.000 
acfes of wetlands, of which the Florida Coastal Coor- 
dlnattag Councfl has deaignnledMUOOOeem of coastal 
marsh and S8,(XX) acres of freshwater swamp and 
marsh as important to the propagation of marine life, 
the habitat of waterfowl and wading birds, ur the 
ecology of the aiea bi general. The coastal wetlands 
selected are concentrated primarily in Nassau and 
Duval Counties. Inland in Baker County are the huge 
Okclenokee Swamp and Natk)nal Wildlife Refuge as 
well as fltudi of Oaceola National Porast Both support 
the American alligator and various other bay and 
swamp dwellers. The region also contains large wet- 
lands aien ahmg the ooait of Georgia. 



TABLE 7-12 
Jacksonville Social infrastructure Impacts 





1070 


1968 


2000 


Baaa 
Cesal 


Baea 
Cesa2 




Base 
C:aie 1 


Bate 
CaM2 




High 
develop- 
ment 


Low 
develop- 
ment 


High 

develop- 
ment 


Low 

develop- 
ment 


Population (thoutanAI 


622 


915 




82.3 


23.7 


1,069 


1,150 


111.2 


17.5 


Pamnt ohanga' 








9/8.5 


3/2.6 






10.4/9.7 


1.6/10 


Physical tystwiw 




















Water dtmand (miNien 




















paltont per day) 


«S.3 


1W 


104 


14 


4 


209 


210 


21 


3 


Electricity dernand 




















dnegMMBtt capecityl 


NA 


MA 


NA 


245 


99 


NA 


NA 


1^30 


142 


Residential (thomands) 


187 


274 


200 


20 


7 


321 


346 


33 


' 0 


Commercial (million 




















aquwvfeet) 


1M 


22j» 


24.1 


2.0 


jB 


20.7 


2BJ 


20 


0 


Social lyasBim 
Mwott - anrelleai (dMuaandi) 


10B 


247 


200 


23 


7 


290 


310 


ao 


4 


Hotpitals - bedt 


2,303 


3.385 


3.570 


303 


89 


3,955 


4,255 


411 


67 


Police - manpower 


906 


1,336 


1,409 


120 


35 


1.561 


1.679 


162 


26 


Solid watte (tons per day) 


1^ 


2,745 


2394 


247 


71 


3,207 


3,450 


334 


53 


Samse* (million gaUons par dayt 


74J 


110 


116 


10 


3 


128 


138 


13 


2 


\iuwi iimani ovefnaaD 

(S million) 


47.6 


70.2 


74.1 


03 


10 


82.1 


88.3 


8.5 


^A 


Buiineet and govemment 




















maxiniuuiia 




















Butinett lerviess — 




















employeai (thooSMdM 


127.4 


iae.7 


190.7 


10.7 


40 


210.1 


234.6 


22.7 


30 


Government iimilByees 




















(thounnds) 


20.4 


29S 


31J5 


2.7 


.8 J 


34.9 


37.6 


3.6 


0 



' The psicwiwp ehaiiBes aia Indiesad aa Wlews; iiwpaet Caw tfhijded by 0m> Cam Irtmpect Case divided by 0sss Ceie 2. 
0OHfea: ftemiree Ptamini Awesiaias, Ins.. and OavW M. Dombuseb 0 COk, 1974, 'VotsMlai Orahoia Effseis of ON and Qes 
Production on ttva Atlantic and OtiH of Alaska Outar Cont l na n tai Shalvn,*' praparad for ttw CouncH on Envtronmeittal Quality under 

eontraet No. EO4AC002. 
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towo: Resource Planning AsMciatei, Inc., and David M. Dombutch ft Co., 1974, "Pottmial Omhon Effacti of Oil and Gm 
Praduelion on tht Atlantic and Gulf of Alaska Outer Continmtal Slwif," praparad for tiM Council on Environinamal Quality undar 
oontraetNo. EO4AC002. 

Figurt 7-13. Northeast Florida/Southeast Georgia Land, Oeveioped and Undeveloped 
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Source: Resource Planning Anociatei. Inc.. and David M. Oornlyuich & Co., 1974, "Potential Onthore Effects of Oil and Gai 
Production on the Atlantic and Gulf of Alaska Outer Continental Shelf," prepared for the CourKil on Environmental Quality under 
contract No. Ea4AC0O2. 



Figure 7-14. Northeast Florida/Southeast Georgia Land Suitable for Primary Development 
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niMt vid fand ins cxtoiutvely. Mid degisdi tfw n* 

vironment. These impacts are at least partially i 
lable by filing and development policies that( 
environmental protection and good design- 
Chapter 7 M|iiH||ili toow of thoe nM^lmiMeti. It 
does not attempt to describe every possible onshore 
staging point but rather to illustrate a technique for 
evaluating what will happen onshore if oil and gas are 
dhoomod and pioduoed in giveii anas. 

The impacts for high-level Atlantic OCS production 
are indicated in Table 7-20 and in Table 7-21 for 
Alaaka and the ^Kifie. Tim tables show ofTshoie plat* 
fonm» lefloeries, gas praceaing planla. po ti ochaiu k al 

complexes, value of construction, employment, popu- 
lation, acieagB, hydrocarbon loadings, and BOO levels. 



Economic impacts, including employment and oat* 

put, vary from region to region By the year 2000, as 
many as 75,000 additional Jobs would be created in 
one aunpla am (QmlBalmi) and at maiqr as I2OJ00O 



in ona sample region (South Carolina and Goof||a) 

under high OCS production assumptlona. Theae flguies 

represent 40 and 25 percent increases over expected 
conditions without offshore drilling in the area and 



Not alt regions would experience such growth. In 
New England, less than 20,000 new jobs would be 
created in the local area (9 percent over the base case) 
and ahoot WjOOO Joha In the region (3 percent). The 
west coast growth is somewhat smaller-about 20j000 
new local jobs and 40,000 or fewer for each region. 

Impacts in Alasi^a would be si^ailer in temu of tlie 
abaohite mnnber of jote hat nuch moie sigoificMit hi 
teima of pemntap hicit«es. Under low OCS pro- 
duction assumptions, new employment would be 
roughly one- third to one-halt of the high development 



Of the fiw industrial sectors analyzed-oil and gas 
recovery, gas processing, refining, petrochemicals, and 
construction- construction in 1985 and petrochemicals 
hi 2000 tend tobethelai|eitemph)yef8.TheaaBuaied 



TABLE 7-18 

Solano/Contra Costa Counties Aggregate Economic Impacts, High Osvelopment 





IMS l*aiBBni Nnam 
omtKI owsreca* 




Emntoymant <thou«ndi) 
Conttruetlon 

Rvfining, gat praoming, ptUiMiwnricalt 

Other manufacturing 

Agriculturt 

iltlUties 
TotsI 


6,9 31 

1.3 as 

2.2 5 - 
• • — 

0.7 4 

6.3 3 - 


1.8 7 - 
4J 178 

34 e > 
• • • 

1.3 6 
10.6 -4 


te.4 6 


220 5 


Value of output (t million)* 
Construction 

Rflfining, gas procesting, petrochemicals 

Other mamitaeturinQ 

Agrioultur* 

Utilhias 

Senrtoaa 

Tetat 


194 3B 
484 29 
120 14 

2S 4 - 

149 3 


78 6 - 
1.716 102 
264 • - 
1 • 
73 6 - 
308 4 - 


t» 11 


2,440 15 



'There i$ no Base Case 2. 

•ah dollar figures are 1970 constant dolfars. 

Source: Resource Piann ng Associates, inc , and Ddvid W Dornbusch Si Co., 1974, "Potential Onshore Effects of Oil end Gas 
Production on the Atlantic and Gulf of Alaska Outer Continenui Shelves," prepared for the Coundl on Erwiron menial Quality under 
contraet No. EQ4AC00a. 
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Source: Rnource Planning Anociatei, Inc., and David M. Dornbutch & Co.. 1974, "Potential Onshore Effects of Oil and Gat 
Production on the Atlantic artd Gulf of Alaska Outer Contii>entsl Shelf," prepared for the Council on Environmental Quality under 
contract No. EQ4AC002. 

Figure 7-17. San Francisco Bay Land, Developed and Undeveloped 
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Sourct: Raiourct Planning Aitoclatn, Inc., and David M. DornbuKh & Co., 1974, "Potantial Onihora Effacti of Oil and Om 
Production on tha Atlantic and Gulf of Alatka Outar Continantal Shalf," praparad for tha Council on Environmantal Quality undtr 
contract No. EQ4AC002. 

Figure 7-18. San Francisco Bay Land Suitable for Primary Development 
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TABLE 7 19 

Solano/Contra Costa Counties Social Infrastructure Impacts 





1970 




If 






2000 


■m 

Cml 


■na 

CMa2' 


InofMaa 


Baae 
Caia 1 


Base 
Caia 2' 


lncvMa# 


Hiflh 
devalop- 

ft*BM 


Lpw 
dava^op- 
inafit 


High 
dtvitop* 
mnt 


Low 
imnt 


PopulMion (tfiOHMndk) 


Tat 


1,077 


— 


34 


18 


1,530 


— 


42 


17 


PifQtfIt GlMn0i 






— 


3 


2 




— 


3 


1 


myticsi fyvviffis 


• 


















Water demand (million 




















flilloni per ctoyl 




183 




6 


3 


291 


— 


8 


3 


Si^^^aJ^^A^ ^^^^^^^^ 




















(lIMIMVMt npMltyl 


NA 


NA 


— 


193 


89 


NA 




AAA 

063 


226 


Stfuctufw 




















Rtsidintial (thouianda) 


7X 


334 




11 


6 


474 




13 


6 


Comrmroiai (million 




















tquara fMt) 


16 


asj 




.9 


.5 


40.2 


- 


1.1 


A 


Social tyitemi 




















Schools - tnroii«M (thouiancti) 


209 


301 


— 


10 


5 


428 


— 


11 


4 


Hoipittli^Mk 


2,190 


3,134 


— 


99 


62 


4,452 




122 


49 


PoUot-mMpovMr 




1,036 




61 


32 


2,764 




76 


31 


MMwwtiflWMpardiy) 




3,231 




102 


54 


4^ 




126 


61 


SMMigt (million gallons par day) 


87 


129 




4 


2 


184 




6 


2 


flowrnnMnt owtrtMad 




















ttmlWonl 


NA 


m 




4 


2 


187 




8 


2 


inalitutlona 

■lallWfli S«r.Mcei - 




















MiploVMa (thouaands) 


NA 


NA 




NA 


NA 


NA 




NA 


NA 
























28.1 


37.3 




1.2 


.0 


624 




M 


j6 



' Thara is no Baia Gate 2. 

Source: Raiource Planning AsaooiaMa, Inc., and David M. Oornbusch ll Co., 1974. "Potantial Onshora Effacts of Oil and Oai 
Production on the A tiantic and QuW 0* Mmt» Quw O ow M wamil 6ha*w ^ '* p mmn t for 6w CBMndl o«i eiwtraiimw m i OuaWy unJar 
eomract No. EO4AC002. 



developamit timetables result in maximum constiue* 
Uon employment in the 1980's to support the rapid 
nflning and petrochemical development that occur* •• 
0C8 pfodwtioii tailds to iU 1 990's peak. The denwAd 
for construction workers in 1985 would lead to short* 
ages of sidlled personnel in some areas. Overall, the 
largest enq>Ioyer wll be the Mfvioe lector tfttt n^portt 
time taidustries and the larger population. 

The significant demands for labor could lower local 
and regional unemployment rates relative to other 
tms of the Natkm. But low uaemiloymeiit wU not 
always result because publicity often attracts more 
workers than are needed and unemployment remains 
high. The increased demand for labor may aUu raise 
mnfB in nn nee end thewfoie tlie'ftvBiipeper 



capita income of each area. However, income benefits 
may not always accrue to current residents of the area 
but may instead go to imported labor. 

Specific industrial secton within each area will be 
especially affected. Less land will be farmed, for 
example, due to the demand for large land parcels for 
indmlilil developraent end to Increaaing land valuet 
and taxes. Commercial fishing may be seriously 
damaged by both water pollution and mechanical 
interference from increased marine activity. Experience 
hi Aladia hidieatea that per capita faioome oTfUiernien 
may decrease. Consideration must be given to the fact 
that fisheries are renewable resources and arc continu- 
ing sources of income, whereas minerals may be 
depleted ta our lifetime. 
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The demand for hotdt, motdt, rMtaunmts, md 

temporary housing for construction worken could be 
stimulated. On the other hand, recreational industries 
could be hurt, especially where the character of the 
oommunitlet li om of tolilioii, Urtoric pnwratioii, 
or natural beauty. Resort and recreatiorul patterns 
could be radically altered by ofMuxe drilling and pro- 
ductioii. A irajor ofl ipill doof th* baadm of Cap* 
Cod. Long Island, or the Middk or Sonth Athatie 
states could devastate the area affected. 

Aasuming tliat the goal toward U.S. energy sdf- 
piitkkmey k vfpNowly puniNd, iMrantii danwitic 
oil, gas, and coal production wOl riae corrtsportdingly. 
Any employment, investment, income, or peculation 
siufts to regions or localities resulting from Atlantic or 
Alaska ofl and gas development wfll probably repneeat 
shifts away from other areas. For OCS develdpiOMIt 
the shift will be to coastal areas, thus reinforcing 
what aome conalder an undesirable ueod of population 

Social Infraitructuro Impacts 

OCS-ielated development onshore will create new 
mukela and new demands <m land and aenrloas to 

support the industries and employees wholocate in an 
area. Altiiough land use planning and MOtiols can 
reduoe tfw damage of tncli dmlopinent to die MiviRni* 
ment and to the fiscal cafMClly of a community, the 
pace at which development occurs and the tremendous 
changes that it will bring in aome communities make 



careful analysis of dw effects of the development an 

essential part or any community's decision to aHow the 
refineries and other facilities to come in. 

Population increase figures are one measure of the 
Modi of troiMeta fhat eaa be andcipatad. Increases of 
between 20,000 and 145.000 over base case projec- 
tions may be expected in sample areas (excluding 
Alaska). Low OCS davalopnient could require one- 
third to one -half of tUs growth. Impacts appear great- 
est in the ClKirk-ston area, where the added popula- 
tion could almost double the current population and 
wodd be the equivalent of buldtaig a new city in little 
over a decade. Increases in Alaska, though smaller In 
absolute numbers, would be greater in degree because 
of the impacts on lifestyles and on pristine, fragile 
acoqntams. TaHe 7-22 diowt the impacts on em> 
pkyyment and population in several Alaskan communi- 
ties. In all other regions except Florida and Alaska, 
increases would be less than 5 percent, althougii local 
anat hi New Jeiaey, JackaonvHle* and PUget Sound 
could experience significant growth. 

The concomitant demand for services schw>ls, 
hospitals, tranq>ortation, housing, conuiicrcial lacili- 
tiet, aewBiB, oCBoe space, and public utEltiea-may be 

difficult for some communities to meet Water demand 
is approximately 65 percent by the direct industries, 
22 percent indirect, and 13 percent for residential and 
commercial use. Industry's major water use is for cool- 
ing, a need that can be satisfied at coastal locations. 
The sample areas with the greatest water supply prob- 



TABLE 7-22 
Alaskan Community Impacts 

ViMR Oeidaw Sswerd Yakunt 



Population 



1970 


1,100 


1.600 


1,800 


280 


1086 base eaae 


9,000 


3300 


3,300 


400 


IggglowOMriepmam 


11,900 


6,700 


6,200 


2,300 


1966 high dwiupiwsnt 


13,800 


8,000 


7,500 


4J800 


2000 bMt caw 


26.800 


5,600 


4,800 


600 


2000 tow davaiopmant 


28.100 


7,900 


7.100 


2,900 


2000 lilali Oawtopmeat 


29,200 


8,000 


8,200 


4.000 


Emplovmant 










1970 


336 


475 


800 


100 


1985 b«w eaa 


2JB30 


1,190 


1,160 


160 


1966 low aavtiopmtnt 


3,190 


1.SS0 


1,520 


520 


1966 high dawBlepnisnt 


3j980 


2,240 


2,210 


1,210 


lOOOlMNoaii 


7,200 


1,740 


2,200 


200 


2000 lOM dewlopcTMnt 


7M0 


2J040 


2JB00 


560 


2000 high dflvalopmmt 


SjOM 


%8eo 


3j040 


1.100 



SeureK R a i e u rea Wawiilna Assedeiaa. hm. 
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lem are S«n FimdKo and aouthem New Jeney. al- 
though the Charleston am would have some supply 

problems. Planning for these public services and facili- 
ties would require large increases in local government 
oveihead. Fufthermoie, die aeivlce infiraatnictuie and 
the needed new housing and commercia! facilities 
would require major capital expenditures; in the 
Charleston area alone, needed mortgage financing is 
mUSauM at about SI bdlloa. 

In all areas infrastructure impacts could strain in- 
dividual communities. The ability of a given com- 
munity to cope with thia growth depends largely on Its 
size, its existing cqMdQr to plan and control growth, 
and its financial structure A city like Jacksonville, 
where rapid growth has already occurred and planning 
agandet cgdit, riiouM be aUe fo mpoiid to OCS- 
related growth if it desires. But smaD areas and tfaoae 
without much experience handling growth may be 
unable to meet demands. 

There may also be great ckangM In the soda! and 
psychological fabric of communities. The transition 
from rural life to an industrial economy involves many 
social, institutional, economic, and psydiic changes. 
Many communitiei my iwU the promiM of economic 
gains in order to preserve their traditional lifeatylesand 
the character of their towns and villages. 

The case ttodiea pofait out a number of tfceae bn* 
portant community impact issues. The New England 
case study shows how development, if not controlled 
legionally, will gravitate to a number of smaller towru 
wtieie residential and commercial activity could 
threaten the architectural and historic resources that 
have been protected for generatioru. Development 
might better be directed to the declining areas of the 
burger cities, where the bifiision of economic activity is 
needed. The New Jersey analysis show? greatly reduced 
community impacts by expanding existing sites and 
kMadag new faclitiat hi the aheady biduatriaHxed 
Delawaie Valley. The Charleston case study poinu ool 
the need for locales to anticipate and plan for large 
population influxes and to protect their most valuable 
natural and manmade leaowoes firom destmcdon by 
the new economic forces at work. Good planning and 
regulatory programs can channel those forces into 
desirable development that will enhance the environ- 
mental quality and lift In an ana. 

Land Supply 

Even under the high development cases, each sample 
region has suffkknt undeveloped land to meet the 
requlrementa for OCS-faiduoed development If envlimi- 
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mental and locatlona] vahiea were ignored. As much aa 

75,000 acres of previously undeveloped land would be 
required in the South Carolina/Georgia region. How- 
ever, large amounts of undeveloped acreage are really 
unavaihble due to environmental vahiea (e.g.. wedanda. 
ecological sanctuaries, national parks and seashores, 
and coastal recreation areas), locational constraints 
(e.g., excessive slopes, inadequate water, and distance 
flora major popdatkm centeis), and audi bclois aa 
local preference for agricultural preeecvaHon and low^ 
density single-family housing. 

ficdudfaig land for these reasons causes a shortage 
for OCS*M»hited development in some regions. It may 
be extremely difficult, for example, to find enouch 
land in the San Francisco Bay and i^iget Sound regions 
for baae case and OCS-faiduoed growdi. bi fact. en> 
vironmental and locational constraints remove about 
90 percent of the undeveloped land in the San Fran- 
cisco Bay region. Land in some of the potential Alaska 
staging areas is acaioe due to land configuration, native 
dafana, and location of natural areas. 

It must be emphasized that primary industry need 
not develop adjacent to offshore production areas. 
Onshore development sites may l>e determined more 
by wiiat land is available when needed than by location 
akme. if a company has refining capacity in particular 
kKadona, it may ^ael to expand capadty, b«it If It haa 
no refineries in reatoruble proximity or desires to 
establidi capadty to a new area, new iltea may be 
needed. 

AldMu^ famd appease avalabb to moat reghma, 

inland locations are often preferable to the environ- 
mentally fragile coastal areas. Transporting crude oil 
Inland may not coat aa mtKh aa tta baaefln. 

WikUitaandVagMtlon 

Tlic habitat most in danger from OCS-related de- 
velopment is the estuarine wetlands. It can be a land 
fBl site, a source for diedge^and fill openttona, a aoHd 
vraste disposal site, agricultural land, and once dried, a 
site for industrial or residential development. Over time 
these uses have resulted in loss of a significant per- 
centage of VS. wethnda, and moat aMaa have not 
taken steps to protect further encroadmient Inland 
forest, woodland, and wetland habitat can also be 
harmed by poorly regulated development. Population 
bieiaaaaa create demanda fbr mote Mi^wajfa, honiei, 

shopping centers, etc.. which in turn increase the vul- 
nerability of natural areas and other wildUfe habitat. 

In a rdadvely undeveloped area like Cumbeiland 
and Cqie May Counltoe, NJ.» dw population growth 
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and related industrial development could adversely 
affect one of the Nation's most productive and ideally 
located coastal wetkuid areas and its productive 
tuaiine aoM. With good planiUng and elTectlve pio- 
teclive measures, however, there is an opportunity to 
accommodate most develupinent anticipated by OCS 
•ctMtin, especially if uprivtr litM am uied la oftaa 
as poBible. In CMtnst, in Solano/Contra Costa 
Counties. Calit" , an area that is already relatively de 
veluped, even the small pupulaiiun increase and related 
developnient expected with OCS prodnctioo coukl- 
signiHcantly increase the pnmfea on ttie limited lt> 
maining wildlife habitat. 

In all the localities and regions the impact will be 
deteradned by tlie way that development b handled. 
Design and siting decisions and good wildlife manage* 
ment practices can help prevent ur mitigate damage. In 
the caae of OCS-related developroent, this may mean 
narrow pipeline or tanker corridoia, leetontlon of any 
diitufbed areas, and inland siting. 

Aif Mid WMM' Polkitioii ImpMti 

Air and water pollution are not generally expected 
to be lignincant wHh nee of eminioa and efflnml 

control technologies. In selected locations, hydro* 
carbon emissions and BOD levels may rise due to 
canoentntlon of leflneilea and petrochendcal faidue- 
tiiea. In these areas, decreased hydrocarbon emissions 
as a result of auto emission controls WDuld be offset by 
new sources of hydrocarbons. Where significant in- 
creases fai popalatlon are anticipated, aa taCharieston, 
auto emissions may also be a factor. 

Before any defmitivc conclusion can be reached 
about air and water quality levels in 9 particidar area, 
dUTudon modeling la n e c e wai y. Ambient levels do not 
always relate directlv to cniissions. and health stan- 
dards could be exceeded, depending upon exact loca- 
tion, terrain, and meteorological conditions. Other 
pollutants, such as hydrogen sulfide, oils and grease, 
phenols, and ammonia should be carefully controlled. 

Gas recovery and processing have significantly less 
eflniioaaientd, aoonomie, and aodal impacts than ofl 
l e co wiy end processing more so when petrochemical 
complexes are associated with crude oil refining. For 
example, a typical refinery of 200,000 barrels per day 
employi 500 peopb, coatilbutas S330 nUlion to eco* 
nomic output, and requiraa l,200acresof land. Atypi- 



cal gas processing plant of 500 million cubic feet per 
day employes SO people, contributes $IIJ6 million to 
output, and requires about 20 acves of tend.* Oil* 
hiduoed development Is considerably more wet thn 
gas-induced developoiant and alao produces noia 
pollution emissions. 

Barring major changes in the U.S. import policy In 
the next few years, refinery and petrochemical in- 
dustry growth may he expected prior to OCS develop- 
ment in conjunction with possible dispersed deepwaler 
tenrnrads to receive oil imports. The bnpacta of this 
growth should be similar in each local area and region 
to the onshore impacts of high OCS development. How 
the areas respond to import-induced growth should set 
the stage for understanding possible response to OCS- 
induced development. The planning process and 
meclunisms for resolving conflicting interests are dis- 
cussed further in Chapter 9. 
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•The lypkal tt'nrn;r.\ iiwd in this report ha\ a capacity of 
200.000 barrels per day and produces 1.2 trillion Btu's per 
dijr, about twke the BTU prodactlea of the typical pas 
pnoemk^ pliBt. Hm typkal gas piocaarfag plant ben: has a 
capacity of SOO biWob oaUe bet per dv and pfodoees 0,5 
tdHoB Btali pas day. 
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Chapter 8. Technology and 
Environmental Protection 



TedmologlM for loGitiili tad txploiting oil and ga 
resources in the Atlantic indGulf of Alaska OCS must 
be adequate, and they must be used safely to minimize 
risks to every critical element of the environment. 
Because oO artd gas exploration and production havt 
not occurred in these two OCS areas, technological 
adequacy must therefore be assessed indirectly. It must 
be Judged on the basis of extensive experience in the 
Gidf of idexko and more limited experience off Cali- 
fornia, in Alaslca's Coolc Inlet, in the North Set, and in 
other ofTshore operations around the world. 

Hw Adantle and Gulf of Aladu OCS are hoatOe 
environments for oil and |n opmtions. Storm and 
seismic conditions may be more severe in these areas 
tiian in either the North Sea or the Gulf of Mexico. [1 ] 
nm natural haacaids romt. of conw. be con ri dwa d in 
designing ftdttUn and equipment for the new areas. 
Further, because they are virgin regions in which the 
effects of pollution and construction-related activities 
have not been establMed, tlw capabUty of anviroo- 
mantal control technologies to minimize aoddaital or 
dinmic releases must also be evaluated. 



STUDY DESIGN 

Performance of offshore oil and gas technologies has 
been atudied extensively linoe tlieStnIa Barbara bknv- 

out in 1969. (2] The reports provide valuable insists 
and a rational basis for improving Federal regulation 
and enforcement of OCS operatlooa as well as for 
improving IndiMlrld design and practices. Several of 
the studies were completed quite recently and there- 
fore are a good measure of the current status of the 
todmology. 

Bocwae theae recent atudiee were tvaHibie md had 
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been aubjected to extemlwB pubBc review and com- 
ment, the Couadi did not conduct a new comprehen- 
sive technology assessment. Instead, the Council used 
the available reports as source documents for tiiis 
•tudy. 

RMimr of AMMminti 

Eadi study presented candoaiona on tlie adequacy 

of OCS technology and reconimendalion«; for im- 
proving the technology, ita management, and regula- 
tion. Many of the reooaMMftdHiom him been or ace 
being considered by the leiponilble regulatory aiendea 
and by industry. There are differences among the 
several reports as reOectcd in conflicting conclusions 
•nd reconunendetlani> 

Industry lepieientathrea objected to incorporation 
of some recommendations into Federal regulations or 
industry practices. For example, industry representa- 
three articulated nwny of their objections at a public 
brieflng on the University of Oklahoma's study. Energy 
Under the Oceans, in Washington, D.C.. Sept ^"1. 1973, 
and at the Resources for the Future seminar on Dec. 
S>6, 1973, also ta WailUngton, D.C. In tome faistanoes, 
the hidustry believes, recommendations reflect mis- 
understandings of complicated oil and gas technologies. 
Other objections are rooted in different perceptions of 
how the public interest is best served and in leneral 
resistance to further Federal regulation. 

To assist in understanding and resolving miyor 
technology- related iNuea. the COondl contracted with 
Resources for the Future, Inc., to organize a seminar 
at which representatives of industry. Federal agencies, 
academic institutions, and environmental groups re* 
viewed the earlier technoloiy studies and discusaed 
pnpeit prepared for tfie annbnr. The tenilta of the 
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Kmitiar, •uimnuiud by RFF. are iliinwwd In this 
dMpMr. [3] 

Special Studies 

Because DCS opcratkMU in the Atlantic and Guif of 
Alidta km not bMB itiidlad pmiouilsr, iht CowgI 

contracted for Kveral studios 9i tochnological qiMt> 

lions which might arise from operations in the new 
areas. Tetia lech. Inc., analyzed the possible ettecU of 

ntunl ph«oomiiH-H>mettoiiiii,cMiMii.ioe.«utli> 

quakes, and tsunamis-on OCS operations in the At- 
lantic and Gulf of Alaska. [4] The Science and Public 
Pdicy Progranu of the University of Oklahoma as- 
sessed implications of North Sea oil and gas operations 
for future dcvcKipmcnt on the U.S. OCS. [5] These 
studies arc discussed in this chapter; natural phenom- 
cm are also diacuaed in Chapter 5. 



FACTORS INFLUENCING OCS 
TECHNOLOGIES 

Huimh FnolOfi 

On« laneral area Aat haa raeahrod conlderaUe 

attention is the role of human fadoa iOlfneering in 
the design of OCS equipment. A common thread in the 
reconuncndations of the NatioruU Aeronautiiik and 
S|iace AdminittntiQo. [6] Natkmal Acadany of En- 
gineering. [7] and University of Oklahoma [8] studies 
is the need to incorporate elements of human behav- 
ioral patterns into OCS technology design, with em- 
phasis on the evolution of damage-limiting and fafl- 
safe systems and techniques The NASA report recom- 
mended use of hazard analysis in which a "design 
review** group would wodc wtth operaton to ellmloate 
or reduce hazardous operations and develop new in- 
spection criteria. The NAL panel recommended ex- 
panded Government involvement in encouragbig and 
sponsoring development and testing in damage control, 
fire fighting, and well control The University ofOkla- 
homa recommended wider use of the systems approach 
and human factors criteria in OCS technology design, 
focusing on increased redundancy and fafl-adb deeiiiia 
to minimize accidents due to human error 

The man -machine interaction is the critical tactor 
in fltrinimialng the threat of aoeidentk But It ia inlpe^ 
fectly understood and is considered only partially in 
design.* The KFF seminar concluded that "technology 
management could be profitably further developed." 
Itch Hi *^ fnynnmBaMs hi Imian ftelon aad nan- 



machine engineering." |10] The continuing search for 
better technology must build upon an improved under* 
standing of the role of human factors in fquipmcnt 
design and must be coupled with thorougli training of 
the e(|ulpnient operaton. Indeed, *'ln|vowneQla in 
training and human factors is probably at least as bnpot* 
tant, if not more, than improvements ui technology.** 
[1 1 1 The Council recommends that human factors engi- 
naHtatbaamployodtotheftilkataxtentin thadedgnof 

OCS oil and gas equipment . The Department <rftfaoInte> 
lior should review proposed designs for fHflHiea to be 
mad in new OCS aiMi and aneounB» the tncoipantton 
of UMuMnadiina eo^tneeringprindplea. 

^monnnl Training 

Ihe role of personnel training in reducing risks in 
OCS operations has also recehred conaideiible critical 
review. The NAS.A. NAF, and Oklahoma reports all 
recommend significantly expanded industry training 
programa anil Federal Government invohremant in 
pHHanloaing die adequacy of lhiie|wo|rams. All three 
recommend Federal standards for personnel training. 
Both the NASA and Oklahoma studies recommend 
that noDfOfemment peta o n n d who inspect and test 
safety and amrironmental control equipment be eertl- 
ficd to uniform Federal standards. [12] 

In part, the industry and the UJS. Geological Survey 
have raoognlaad the advantages of theea recommenda- 
tions. The American Petroleum Institute (API) haa 
formed a Committee on Offshore Safety and Antl> 
Fdhitlon Ttttaring and Motbation, with Geological 
Survey patlkipation. Its objective is to identify needed 
training programs for offshore operating personnel and 
to compile a checklist ot essential training require- 
menla. H3) 

In the past few years, the University of South 
LouisiaiM at Lafayette and Louisiana State University 
at Baton Rouge have established weD control traming 
•chods. The unhwirity and in-houw hiduatry programa 

emphasi/c blowout prevention or control. Drilling 
accident conditions are being simulated with typical 



•In the 1970 Sbsa fire te the Gulf of Mexico, a wofkmaa 

failed tocloK a manual valve before leavinp the wellhead The 
valve had no open/close uidicatoi, the only way to be certain 
thai the valve was doasd was to couni the turns. In the 1967 
r 4 wiH i mnnl aecMent, ■ workman tamed the wrong handle ia 
m attempt to aettnte tbe safety tystem. Hie etnergency vabes 

were similar to priiJuLiiMn \;iKev and were .idjacent to them. 
Both were unmarked, and under preuure of evenu, tbe work- 
nan actOBiad the wioag valve. [9] 
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OCS hardware on an abandoned pressurized well and 
with training equipment coupled to a small computer 
pru^ainmed to reproduce any drilling condition that 
may be conffonted. 

Although some OCS operators indicate that al! per- 
soiuicl, including their contractors, have attended train- 
ing achoola, the induitry pattern it quite irregular. Moat 
ttatning achoob are relative new. Their quality haa 
not been evaluated and no system of accreditation has 
yet been established. Industry initiatives, as described 
above, are responthre to dw need for personnel im- 
provement in order to handle more satisfactorily both 
routine and accident conditions. Howevei, the API 
recommendalioiis arc advisory only. 

Industry repieaentativea believe that potential 
economic losses from accidents due to inadequate 
training are sufficient incentive to provide the neces- 
aaiy tiaining. The btric objection to Pedenl ttandarda 
letting, accreditation, and certification appears a 
general reluctance to ;iccecle to any further Goveill* 
ment invulvcnient in industry activities.* 

However, becaiue Industry attributes most aocidentt 
to human error rather than to equipment failure-it 
appears essential that OCS personnel training be broad- 
ened, that the quality of training programs noeet nun- 
inKim Federal itandaida, and that pciaonnel com- 
pleting the programs be certified Training programs 
niay not be required for all types of jobs but certainly 
foe the most critical, cuniculum itindardlzation and 
penonnel certification ahouU be required. The Council 
recommends that the Department of the Interior es- 
tablish minimum Federal standards for critical OCS 
operator pecMNUiel and certify or provide for appio- 
prlate accreditation of tfie training progiami. 



ASSESSMENT OF OCS OIL AND 
GAS TECHNOLOGIES 

Gnophysical Exploration 

Paaive reconnaissance survey technologies do not 
cauae direct environmental impacts. There were some 
problems in the past when the sound waves required 
for aeimdc niiveya wtn generated with exptorivea. 

Propane -oxygen guns or higli -powered oscillators now 
in use appear to have no signiticant adverse environ- 



•o r Hell. M >bil Oil Corporation statcv "( cturiialion 
would intigUucc a bMsnting concept which ciutomariiy re- 
ipdics a statutory beiii. Ctonseqecndy. opetatats aad tiw 
empkvees inrahmd nay jostifiabty haw the feeHin lluu cwiM- 
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mental fanpncts. |15) Both reconnaissance and seismic 
surveys may conflict with fishing fleets and general 
navigation unless there is adequate planning. 

Bottom eampling and corfaig have phyilcd impacts 
on the cnvirotitneiit. but these impacts are small and 
are contmed to a very localized area. The threat of oil 
or gu raleaaet during coring can be minimized by 
carefully avoiding penetration into consolidated forma- 
tions in which oil and gas could be trapped. Coring is 
cloaefy supervised, with U.S. Geological Survey person- 
nel required aboard during such operations. Bottom 
sampling requires a USGS representative or an 
approved qualified person aboard. 

Exptwatory Drilling 

Downhole Pressure Measurement. As de- 
scribed in Chapter 4, several safeguards are used to 
prevent or eflbcti of blowouts during 

drilling opantlans. An integral part of drilling is the 
use of drilling mud to prevent blowouts by counter- 
balancing formatioa praoiuet and preventing oil or gas 
flow ss the dlill bit penetrates the formation. The 
drilling mud is pumped down the drill pipe (or string) 
into the hole, out tluough the drill bit, and back to the 
anrftoe throu^ the annular space b e t w e en the drill 
string and drill hole or casing. It removes the cuttings 
from the face of the bit and carries them to the 
pintfonn for disposal. Baeauie of the coniidefable 
variation in formation presaufB, the force exerted by 
the drilling mud on the formation must be varied by 
dumging the composition of the mud and the pumping 
rate. 

Because of the i mp orta n ce of detecting sudden 
changes in formation pressure, several specific techno- 
logical improvements have been recommended. The 
Okfadioma team recommended development and 
ganenl use of downhole instrumentation to measure 
pressure at the face of the bit and of a more sensitive 
nK>nitoring system to measure sudden losses or gains of 

diiningmud. n^I 

These recommendations were discussed at length at 

the RFF seminar, but a consensus for action did not 

emerge, partly because of differences of opinion on the 

value of downhole preasure measurements and pardy 

because the current status of the technolog% w.is not 
fully known by all panel members. [ 1 7] An industry 



cation as propiiscd would Jiscriniiiutc ajiiiinst tliem, peihap\ 
unlawfully." (14] There do«s appear, howevet, to lie adequate 
hgal aatlMflty to leeaae Of cettffy at lasat sooM OCS opentos 
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r^resentative stated: "We certainly agree that the 
Indintiy has need for drilling instnuneotation to moni< 
tor downhole pienuie at Uw Ut.** [18] The RFF 
seminar panel concluded that thb AIM WIS "worthy of 
^eater exploration." [19] 

Ra|)id, accurate measurement of downhole prB«iie 
appears important in improving the ability to maintain 
well control and to reduce the possibility of blowouts. 
The Council recommends that the Department of the 
bMeiior determina whkh tadwolofltes could Improwt 
the measurement of the fonnstkm pressure near Ihe 
drill bit ami incorporate these Into the OCS orders. 

Casing and Blowout Preventers. Other ways 
to prevent blowouts are the setting of casing-laig»> 
dhONlat pipe canMMtd IbIo fha fiMMliOH lo Hm 

the drfll hole and installing blowout preventers (BOP) 
around the drill pipe. BOP stacks are a series of 
oodtfol vihres to cloae ofT the annular space around tiie 
diffl pipe or to close off the well comf^teiy. 

Regulations for installation and use of well casing 
and BOP equipment in the Gulf of Mexico OC'S are 
covered In OCS Order No. 2. [20] AMumingthat regu> 
lations and practice in the Atltntfo and Gulf ofMmkk 
OCS are no less stringent, it appears that there are no 
major inadequacies in these two technologies. How- 
ever, bec au s e tiie tpeclAe ie(|ttlfenMnii for both tech* 
■ologies depend upon the characteristics of the forma- 
tions to bo drilled, orders for new OCS areas must be 
based upon a careful review of the geologic condlthMM 
to emuie durt the tecfa iw IotlM can be transferred. 
Special precaution should be exercised in the Gulf of 
Alaska where active seismic zones are common. 

Structural integrity of Drilling Platforms. 
The integrity of the drilling platform is critical to ufe 
dftRtaig opefatkns. The wveie anvlrosBMatal condi- 
tions In the Atlantic and Gulf of Alaska OCS-storms, 
earthquakes, and tsunamis present an exceptional 
challenge to platform design. Natural phenomena may 
cauH ai OCS alnKtiiie to colipia, ovaiae, or be 
blown off the drilling location, in al CMes resulting In 
the failure of the conductor pipe or iter. If the BOP 
ilKk li loitiBed on tfie oeen fkm, Mhue of the iter 
would close the well. If It ia noonled on the pktfonn 
as on iackup rigs, then failure of the conductor pipe 
would open the well and release the drilling mud. If the 
drill had penetrated an oO- or gat- containing forma- 
tion, failure of the ,rter cooU alow uncoo trolled 
release of oil or gas. 

Severe storms present hazards lor ilualuig and fixed 
driltes pbtforaa to the Admlle and Gidf of Afanfct 



OCS. In these two areas. 1 ctra Tech reports, the threat 
may be more severe than in theGulf of Mexico or even 
to North Sea. [21] Deaplte todwtiy's assurance 
that the great cost of these platforms requires that they 
be designed for the most extreme cnvirunmcntal condi- 
tions and that they be operated only under design 
conditiont, driHtaf platforms have been lost in the 
North Sea, some quite recently • Scaling- up OCS tech- 
nology used in less hostile environments to meet the 
duDenm of mote hoatlle ooodlthm hat not proved 
entirely successful during the initial phases of explora- 
tory drilling in new areas. Undoubtedly, the learning 
curve is very steep, considering platform cost, but the 
threat to peisonnd safety and the potential for pollu- 
tion from lo« of well control make it imperative that 
environmental hazards be fully considered in approving 
designs for uw to the Atlantic and Golf of Ahnka OCS 
areas. 

Although there is usually advance warning ofsevcrc 
storms-from 1 hour in the Cuif of Alaska to 24 hours 
to Uw Atlantic^ there is no warning for earthquakes 
and local tsunamis. [24] The threat of such phenom- 
ena in the Atlantic is quite small but certainly is not 
MO. In the Gulf of Alaska seismic events are frequent. 
Fortonalaly. a diOltag platform that floats should be 
little affected by earthquakes and tsunamis. Fixed plat- 
forms, on the other hand, would be subjected to the 
full effects of the seismic forces, and their use in the 
CidfofAtekaOCSAouldbecaiefiillyiMl^Md. [2S| 
At a minimum, design and construction requirements 
for nich platforms should be rigoiofity developed. 

WA. of di tfttk due to netnial phenomena doling 
the drilling phase is sll^t. However, if natural hazards 
are a significant threat in production and transporta- 
tion phases, then serious consideration must be given 
to postponing leasing to lo OCS ragion where oil can- 
not be laAly pnduoed and uMjf tnnapofted to 
markets. 

The Council raoommenda that the Departments of 



*A compilation of accidents invulviri).' explntatury drilHag 
rigs up to 1971 is given in ^'orlh Sea Oil and lias. That there 
were no drflUng accidents between 1971 and November 1973 
(pubiication date of North Sea Oil and Gtti "seemt to indicate 
that (ndnstry has been able adequately to meet the chaBenfing 
drilling conditiuns encountered in the North Sou " |22| How- 
ever, in Uecembei 1973. Kerr-McGce lost a jackup ti^ ortthc 
Orkneys (about S8 defrees North). Um of a Jackup ri|t that far 
north is kMonaisteBl wHb a Itertii Sea role of tlwa*: "Jack- 
vpa, for example, are new wed onljr In the southern portton of 
the North Sea. soufh uf 56 dcf rce». where water depths arc lc<s 
than 300 feet and the weather it leu severe than north of that 
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the Interior and Transportation coordinate their evalu- 
athm nd approval prooedures for drllRngplatfoniit In 
new OCS aieat. They should prepare detailed perfor- 
mance requirements for sirIi platforms, considering 
fully the potential natural hazards in these areas. 

Drilling Waste Disposal. The current practice 
in the Gulf of Mexico is to dispose of drill cuttings, 
sand, drilling mtid. etc.. In the Gulf. OCS Order No. 7 
requires that oil be removed from drill cuttings, sand, 
and other solids before disposal and proscribes the 
dumping of dniling mud containing oil in the ocean. 
Further, drilHng mud coatdning toxfc sidMtancea imiit 
be neiitrali/cd and other harmful nibMaaoee inaled 

before disposal \ 2(i] 

Because little i.s known about how these drillinf- 
aasociated mateiialt affect nuirine oigantame, the 
Bureau of land Management is now implementing a 
research program to determine thecffecu. [27] If it is 
demonstrated that theae subetances signifkantly harm 
marine biota, offthore opentoia riiould be ni|nb»d to 
use advanced treatment or onshore disposal. 

The Council recommends that tiic Department of 
the Interior, to eoot^Mtkm «dth the Envlroamantal 
Protection Agency, develop more detailed guiddbies 
for the disposal of drilling muds, drill cuttings, and 
other materials, considering iuliy the results of the 
BUM monitoilng ctudea of ooean dkpoml of theae 
mateiiallln new OCS an«. 

Field Devdopment 

Structural Integrity of Fixed Production 
Ptatforins. As discussed in connection with fixed 
driffing phtfbrmt, the hoerile Atlantic and Golf of 
Alaska environments raise questions about the ttllK- 
tural Integrity of fixed production platforms. Because 
of the more severe storm conditions, bigger and 
stronger fixed production platforms are being installed 
in the North Sea than arc used in the Gulf of Mexico.* 
However, "some anaUsis believe that the use of steel 
platforms, laigcl) an American technology which has 
evolved in dnUower waters, may be etretched to ita 

Unit in the North Sea." |2Q] Concrete platforms and 
nbaea production systems may have to be used instead 

***Two of the lufett phtform<i ever built are st hrdiilcd to 
be installed in I97S in 400 feet of water in British IMioleuni't 
Fortios ncld. tach of these platrormt will wcit;h about 48,000 
tons, have tnuai meuuring 200 by 250 fact, and have three 
dMki. eadi 1» br 135 fwt. There «M be t(N» AMt of 
JiMrnnic bclwccn the deck fcction .ind the mean water «ur- 
Ucc. iJcMjsn criteria tndudc proleclkin a^iitt winds or HQ 



of Steel platforms under some environmental condi- 
Hooi la the Atlantic and Gulf of Aladca OCS. 

Earthquakes in the Gulf of Alaska present a signifi- 
cant threat to fixed production platforms. Although 
fixed piattorms m Cook Inlet withstood a ucaiby 
earthquake of Richler magnltode 6JS wllhootdamafe, 
platforms have not been designed to withstand the 
potential earthquake forces of the Gulf of Alaska OCS. 
Tetra Tech reports that In the vidnity of poolble 
opmattoaa In the Gulf of Alarica OCS. there have been 
eij^t earthquakes within the past 60 years having 
magnitudM greater than 7.0 Richter. including the 
major earthqpialBe of 1964 which meaaured In the nmce 
of SJ to 8.6 on the Richter scale. (30) 

One production platform a 940- foot steel plat- 
form proposed lor the Santa Yitez Unit of the Santa 
Barbara Chaanal-lMa been deigned (but not yet oon- 
sfructcd) to withstand a nearby moderate earthquake 
(Richter ma^itude 6.5 to 7.S) without damage and to 
amvlve a great earthquake (Richter magnitude greater 
tfaaa 8) on the San Andreas Fault without foMaprtig 
but vrith some permanent deformation. [31] 

Industry believes that "existingplatform design and 
Imt illation ptocodnnt, Including coMlderatIm of 
oceanographic and earthquake conditions, will be 
satisfactory" for use in the Gulf of Alaska and Atlantic 
OCS. 132] The RFF seminar panel agreed lhau 
Technohjgleal aahilkaa exlat for traarfer to the new 
areas. These solutions are generally based on present 
practice and do not include significant needs for 
developing new teclmology." [23] 

In OCS Older No. 8 for the Gidf of Mtxlco, wliteh 
covers platform approval procedures, the offshore 
operator has only to prove that "the platform has been 
oerlMled by a teghteved profiMkNial engbieer." |34] 
This regulatory approach is inadequate with consider- 
ably harsher environmental conditions, particularly in 
the Gulf of Alaska. To see if the industry's optimism is 
wananlad. It la eMentlal that an hidependent analyria 
of the risks be undertaken. The integrity of fixed 
platforms subjected to earthquake forces has been 
analyzed only by industry and has not induded con*, 
rideratkm of the possible ariamie eventa expecled hi 
theGulfof AladaOCS 

The Council recommends that the Department of 

nribs par hour mi wwet of 94 feet. In comparison, a hug*. 
«qalpped platrorm in 300 to 400 feet of water in the Gulf of 
Mexico skciuhs jfound 12,000 tons, has a 130 by 210 foot 
base, two 80 by 160 foot decks, and a cleannce of about 50 
Ihil bsiiMin the dseSi and tlM walsr* OfiHUa eilleila tedade 
pateeikn ainlnst wiads of 1<0 mlae p« hear end 75 itet 
«Mat.**|2l| 
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the Interior develop and incorporate in OCS Orders 
detailed performance requirements for producticMi plat- 
areas, with full consideration of potential natural 
hazards. The department should strengthen in- house 
capability of ihoiild coitnet with a quaUfled tad*- 
pendent flfm lo ffduat* the adequate of the propowd 
designs to guarantee structunl Inlafri^ illkilwt to 
natural and manmade forces. 

New Technologies for Production FacUittes. 
Progress has been made toward development of safe, 
acoRomicaUy attractive subset systems, as described in 
Chapter 4. Advantages of submi syatens kidude Crih 
safe and redundancy characterwtics which improve 
idiabBity and safety, increased automation which can 
nduce the Ukdihood of httmnirerrar ■ccUwrti, i«> 
duced threats of storm damage, and nduoad oodUct 
with surface uses of the ocean. [35] 

Industry believes that ecoooroics, rather than the 
poiriUlity ofadbr. mora nVible prodiKlkMi. wHI dto- 

talc whether or when subsea systems are used. It 
appears that many factors earthquake and storm pro- 
tection, interference with ih^ping and fishing, etc.- 
will enter into th* •cooora i ca of the Athnlie and 
Alasica 0<?S operations. 

Some mdustiy reprcsenutives state that fishing 
wouM be hurt mora bynibaaaqfiltnilhHiby fixed 
platforms. This ndiht oecur if niny iodivklual well- 
heads were spread over the ocean floor rather than 
clustered as they are with Exxon s system, which uses 
dbacUoad MUnf (aae Rpiie 4-7). hi addtthM. It ia 
conceivable that with lha aid of • ihMd or done, 
subsea weUheads could avoid snagging fidiing nets. 

The Council recommends that subsea production 
equljwnent he uaad hi mw OCS aiois whaie it would 
provide a higher degree of environmental protection 
nd reduce conflict between oil and gas operations and 
competbig oaat of the ocean-navigation, fishfaig. etc. 

Subsurface Safety Valves. Until June 5, 1972. 
the Geological Survey required that each OCS well 
hi«e a downlwla valve that wouM be actuated by 
changes in the velocity of the production stream. In 
other words, when well control was lost and a blowout 
began, the increased flow would close the valve. Reli- 
MUxy ofthe vahrea waiiiolh|gh,taipartbecatt8aaaiid 
carried by the oil eroded the valves. In Shell's Bay 
Marchand fire in 1970, 10 of 42 velocity- actuated 
aubimfaoe vahct MIed to cloce;la AflM>eo*a 1971 lln, 
4of 10 failed. [36] 



After the Shell and Amoco fires, IJSGS required the 
installation of remotely actuated subsurface valves in 
moat new welt and hi exiitbii welb as the tuUnf b 
lenoved and idntalled. 

The h'. diaulk alh operated surface-cuntroUed subsurface 
SiflBty vaivc provides improved protection under many opera- 
tiai eonditioni.... Tlwy are fail-sallt a< poiltilBh|dia«lc pre»> 
san ORNt be maiatainad to hoM than in an ofen poMui. 
Baiai eeatidM bom Htm awfiwe, fufdiaaHealir opanted 
wiMa aMjr be MaMl as fkequeedir asaeeaaHijp tolaanfa proper 
operation. |37) 

An important feature of revised OC-S Order No. 5 is the 
recognition of probable futuie technological improve* 
manli in subsurface safety valves: such improved 
designs "may be required or used upon application, 
jusulication, and approval." [38j The order should 
certainly a|^y to the Atlantic and Alaska OCS areas. 

Ir^dustry efforts to improve offshore equipment and 
practices including, of course, subsurface safety valves, 
were expanded in 1972 by the establishment ut API 
Commltteea oo Offthote Safety and Anti-PoHution 
Research and on Offshore Safety and Anti-Pollution 
Standardization. A research project has been funded at 
the IteiveiBity of Tulsa to improve design and proce* 
duiaa for velocity- controlled submiftce tafe^ vahres. 
Texas A&M University will determine the Cttnent 
status of sand erosion detection and will research ero- 
don machaaiea and detection efUipmMt The Stan- 
dardlMtkw Committee has concentrated on standards, 
operating practices, quality assurance, and surface 
safety valves and has completed both a specification 
and recommended practice for subsurface safety valves. 
[39] 

The Council recommends that the Department of 
the Inleiior develop deuiled performance requirements 
of aurfaoe-acHiated subsurface safety vahws and re- 
quire their use on all production wells in new OCS 
areas wtiere technically feasible. The department 
dMNdd eacouiaga the development of such vdveiwith 
higher pressure ratings and with improved leUablity of 
opentioo over the life of the devices. 

Poflirtkm Abatement Pollution control stan- 
dards for GTS oil and gas operations arc now covered 
by OCS Order No. 7. [40] The USCS standard of SO 
parts per million for average oQ content in waile water 
diacharge was critidied hi the RFF aemiBar for betaig 
"completely arbitrary, having been set with an eye 
towards OCS equipment capability rather than towards 
a darimbb e n v ho i iin a mri ttandaid.** [41] 

If the PWPCA Aroendmenb of 1972 apply to OCS 
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operations, the Environmental Protection Agency may 
Rt technoloer ttandardt for WMte water and other 

dbcharges from such facflities (sec Chapter 9). 

As Chapter 4 points out, chronic oil poUution from 
offshore operations remains a problem that 

has not generated widespread pubUt concern or reaction. 
Furthermore, it it diar,.. that the long-terai afracU of this 
tjrpt of poM m ioB am mc wal tuadantood. It ia afnalir daaf 
that h h wail wHMn tha Hate c f d»«rt to nitooa oaiMtng 
chronic poUution by improvementt both kl tadWOhfy IBA !■ 
routine home keeping procedures. (421 

The RFF seminar concluded that "there are other 
techniques for unproved treatment that may be appro- 
prtatc." 1 43) 

In undeveloped areas like the Atlantic and Gulf of 
Alaska OCS, environmental loadings of oil and other 
materiils should be kept at the lowest levels possible 
at leaat tntM bMefine ttodlat flncii at tboae raoairily 
initiated by the Bureau of Land Management deter- 
mine the environmental risk from such materials. [44] 

The CourKil recommends that the DepartriKnt of 
die Interior and the Environments Protectkm Aganey, 
In cooperation, establish effluent standards for watia 
water discharge from OCS drilling, production, and 
anociated operations. Strong consideration should he 
gltan to nquiring faHlaDatioa <^ the bait awaBaUe 
control technology for ol-waler aapontkm in new 
OCSareaa. 

Worfcover and Servicing. Worlcover and ser- 
vicing can be hazardous because well control may be 
lost and because contractor peisonnel may be unfa- 
mdlar with a oompanyV equtpment or proeedurea.* 
Development of procedures with common elements 
vrauld allow adequate flexibility for individual com- 
panies while providing greater security. Further, avail- 
able equipment aDowa die downhole servicing tools to 
be inserted in a separate parallel circuit while the well 
is closed. Using such equipment should considerably 
reduce the threat of a blowout during tervicbtg. Only a 
few weDs now have lUi equipment. 

The Council recommends that the Department of 
the Interior develop detailed perfonmance requirements 
of safety practloea for woikover and aeivldng opera- 
tions on production platforms and incorporate these in 
OCS orders for the new areas. The department should 

*ReqK)niibiIity for poUutioa abatement when contract 
personnel are involved it not dear. OCS Order No. 7 statei 
only that "(n|on-operator penonnei ihall be informed in 
wiitiqg, pilof to emcMting ooatncts, of tbs opmtor's oMigB- 
tionatopie»eMpoaMio«."|ISl ) 
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revise regulations eocoun^g the use of improved 
teduMkiy to mtalniia tiw threat of blowonii during 
Ihaaa opandoiii. 

Oil and Gas Transportation and Storage 

Most OCS oil and all OCS gas are now transported 
to shore by pipeline. Transportation by tanker and 
lampofaiy ttongr of&hore nuiy be more common if 
new OCS areae far from ahofe are devuloped. 

PI|Hliiw TiMiportMioii* HpeMaea liava been 

characterized as the safest mode of oil transport and 
the largest single source of chronic oil poUution off- 
ahon. Beth of theae dahns may be eOin^ Industry 
pobiti to the fewer human fiitaNties resulting from 
pipelines relative to other transportation modes. 'The 
frequency of pipeline faulities is 30 times less than 
marine, 250 times less than rafl, and 1,000 times lea 
than highway trucking** per ton- mile of oil trana* 
ported. (46) In addition, industry claims that pipelines 
cause little environmental damage because there are 
Ibw accidents and they nfoaw Utile oB. The avafiable 

data, however, arc subject to several interpretattona. 

Four of the 43 ma|or OCS accidents were aMOcMad 
witn pipeNne iransponanon or oi. i wo oreaKS were 
caused by anchor dragging- the pipeynea were not 
adequately buried. One was the largest ever resulting 
from OCS operations; it released 1 60.000 barrels and 
waa not de t ect e d for 10 daya. The otfier breab released 
6,000 barrels. The third pipeline accident was caused 
by overpressurization and released 900 barrels of oil 
into the SanU Barbara Channel in 1969. The cauae of 
the fourth, which niaaaad over 7^000 barrels of oil, 
was not determined. 

On the ba^ of U.S. Coast Guard data, the Okla- 
taoaa 1MB i<0Miad dud p^pdinai appear to be *^ 
m^or aoorae oTclmafepalltfon.'* [47] in 1971 (tha 
only complete year avafiable at that time), 1.267 "line 
leaks" and 376 "^pipa ruptures or leaEs" releaaed 
13.300 bamb of ofl tailo U,S. ooartal watan. *^ 
percent of all oil introduced Into US. coaital watan by 
offshore facilities " 

M.l.T.'s analysis of the 1971 Coast Guard data es- 
aenthdly conflnna this ffaidtag. (48] Uring l973Coaat 
Guard data, M I T. found that of 2,252 total offshore 
oil spills, only 41 were attributed to pipelines-that is, 
only 2 percent of the spflls and 3 percent of die 
volufln. In 1971, 56 percent of the apillt and 82 
percent of the spOI volume were attributed to pipe- 
lines. This large discrepancy is impossible to explain 
but may be due In p«t to wfaedrerpenonnd preparing 
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the data assigned the spills to the offshore production 
category or the offshore pipeline category. Many of the 
pipeline spilb occur oa or nnr production platfonm, 
so such a confusion may be uiKlentandable. From diit 
example one can sec the inherent limitations in basing 
recoiiunendations lor needed improvements on the 
Com Gwid data. 

The F.PA Petroleum Systems Reliability Analysis 
Study* found that of 8.473 onshore and offshore oil 
spills, 4,423 spiUs (or S2 p^ent) were due to gather- 

and distribution systems, primarily pipelines. [SO] 
However, of 1,019 oil spills offshore, only 56 (or 5.5 
percent) resulted from the gathering and distribution 
Qftiaina, and 44 of Ilia 56 woia ONodalod ivllh pipa* 
lines. On the basis of these data, pipelines are coruid- 
erat>ly less of a hazard than production systems 
(wMch accounted for 935 spills or 92 percent of the 
total ofbhofa apiHi). Apia OM OHiat boar in niad how 
accidents associated with ptpaHnaa om or aaar pht* 
foriDi may be categorized. 

Tha Council recommends that the Departmentt of 
the Interior and Tamportation and the Eoviranmantal 
Protection Agency develop and implement a common 
reporting system for all accidents associated with OCS 
opaialiona. TUa Inpravad Qfitan diouM piovida com* 
piete, unambiguous reporting, with special atlantioo to 
tbe analyiii of cauM^afiiBct lalatiaaabipi. 

Comaion. Faw ofMion pipe incidents have 

bMa leported; this is due to the relatively young age of 
offidure facilities and to strong corrosion prevention 
neaaHfaa takan by oflihore operators. These measures 
are especially important because conosion appeaia to 
be the major cause of pipeline failures. It attacks pipe- 
tines both externally (80 percent) and internally (20 
paicant). (51) 

External conosion tanlla ftom action of seawater 
and soil generally over many years. Office of Pipeline 
Safety (OPS) data indicate that of 309 onshore peiro- 
kom ptpaiine faNom (releaiiBg more than 50 barrels 
of oil per failure), 73 were due to external corrosion. 
{521 Thirty- nine had bean installed before 1930 and 
66 before 19S0. 

In oontiaat, diamicals In ot-hydrofen sulfida, dia* 
solved oxygen, salt water, fatly aclda, «lc.-may act 
relatively quicidy to cause internal conrorion. Twenty- 
ftvc pipclina ftlmai dua to iotamal coinNion wan 
npoitad in the 1972 OfS daU; IS had baan InataDad 

•The data base developed by Computer gdsniss Corpoia- 

titin r<u I PA drew hnvily <<n (tiL- l\S. Cteoioifcal Sum/S data 
base on OCS oil and gat accidcnU. (49) 



in the 1Q60's -ind 7 in the !Q50's 

Mitigation of external corrosion involves use of 
eoatini^ to sepante tha pipe phyaicaly and^or alaclii* 
cally from the cmrosive media; substitution of kai 
corrosive materials such as plastic, aluminum, and 
stainless steel, and calhodic protection, an electrical 
mathod of pievanting conodon. OCS Order No. 9 
requires that "(a]U pif>elines shall be protected from 
loss of metal by corrosion that would endanger the 
strength and safety of the lines either by providing 
extra metal for coirodon alowanca, or by some means 

of preventing loss of metal such aspiolactlve COatlOgi 
Of cathodic,protection." [S3J 

Intamal corrosion can ha mitigatod by coating tha 

inside of the pipe or by injecting corrosion inhibitors, 
chemical substances, or bactericides into the pipe. 
Coatings protect the metallic surface from chemical 
attack. InhMtoif form a tUn pasriva chemical flhn on 
the surface. Chemical treatment includes the use of 
oxygen scavengers to reduce the dissolved oxygien con- 
centrations, dchydrators to remove water, and aitrilnaa 
to mduoe the acidity in the fluid(s) balflg fmnped. 
Baciericidea aUminata bactaria that acoalante comsive 
processes. 

Tha OMahmna team pohitad out the need for 
methods to detect weak points and flaws in longpipe- 
IfaM. At present there is no satisfactory technique 
available. 

Hie Council leoommends that the Depcrtmenta of 

the Interior and Transportation develop detailed per 
formance requirements for OCS pipeline protection 
and undcrtaiie the development of pipeline integrity 
monitoR to detect todplent ftOmea In OCS pipdfaws. 

Pipelaying. Development in parts of the Atlantic 
and Gulf of Alaska OCS would require hiying pipe* 

lines at depths beyond cunent technology. An indus- 
try appraisal of the status of deqnnter p^efaqriog 

technology states: 

The offriKue pipeline conatmction indutuy presently lus a 
domamlnled abffity to fay SX-lndi dianwier pipe bi 4W-hKA 

mtsr depths. Thit pip« was laid durinj; ftic sumntcr of 1 973 in 
the nortlicrn part of the North Sea. The same equipment that 
laid this line is capable of laying pipe of compatatilL si/.c in 
water dcptlu of tiw oider of 600 feet. Enginoering studies have 
ahown that tMi same equipment, wfdi modificitiims and fan> 
provenicnt"; to the bar;:'' horinp system and the Installation 
of Ihruslcrs, will be capable ot laying larpc diameter pipe in 
water depths of the order of 900 feet. I>iuiptnent capahK- m 
tiencliins in water depdis as great as 500 foet it pieacnily 
under eoninictioB and is sdieduied to work in 420 feet of 

water in the North Sea next siiinmcr.... It iiiii';! be cinpha^i/cd 
dat while solutiuiu do exist for laying pipe in water depths .l^ 
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imt u 900-1000 ftet and to trench >i a deplk of SOD fiMl 
(hotc ii much additional wuik to be dons to impraw the 

eounomict of the mclhodit presently cnvliaf«d. |S4] 

Bringing pipelines ashore can result in significant 
phydcil ind blologleil fmpaeli. In endontaig the 

UnjvcrsiCy of Oklahoma recommendation to "develop 
ways to bring pipelines ashore with minimum environ- 
mental disruption," [SS\ an industry representAtive 
dattd In a papar pfspuad for fbt RFF aamkiai: 

In critical eavboimeiNal and eoapialtd arMS, land wae 
phuining and manafienieiil If deiirable to awirt that this goal it 
efRKtivcly achieved. Government can provide leadcrxhip in 
dcvelupin;:. compiling, and dispersing general basic sdentific 
and eoginecring daU relaling to tlw lurfaoa and tea bottoa 
topaimpliy of tlw OCS aad IIm oohM id—.i.. lute 
information of this type should be compiled and madanadUy 
available Tor all OCS and coantal zone areas. (S6| 

The RFF seminar concluded: "A bndging of jiiri*> 
dktiont) demarcation linea among varioHiPadeal and 
nfaiutionat agencies, having superviioiy responAIIHy 
over dirfcrent aspects of pipeline and terminal opera- 
tions, but which provides foi adequate r^reientatioB 
of aO intnwti tarolvad ii abaotatdy vttal.*^ [ST) 

The Council recommends that the Department of 
the Interior, in cooperation with other Federal agencies 
and the affected states, undertake advanced planning 
for pipdJaa oonidor ittiBi M aooa aa tta loeatfcM of 
potentially producing OCS areas is known and desig- 
nate corridors which avoid or minimize, to the maxi- 
num extent possibla, iDlnHiaa Into wliwiaiuto liy 
-m ithfio ifaai in thn marina anil roMtil nufni nf naw 
OCSaiaaa. 

Tankirt. Tankara a«a UMy to bt uaad In Aa 

Atlantic and in the Gulf of Alaska during the early 
stages of Held production- before pipelines are laid or 
on a continuing basis from distant small or medium- 
riae fWds for wMch the aoonomlea do not Jaatlfy 
Invcslmcnt in pipelines. 

As pointed out in Chapter 4, both the frequenqr 
and micpdtvde of ofl tpOh from tankaia ai« h|^iar than 
from pipelines.* In addition to these accident^ dis- 
charges, conventional tankers typically discharge oily 
ballast water and tank washings into the sea before 
taking on the next cargo of oil In OCS opaiationa 
tankers will normally carry oil from the offshore 
producing (kid to a shore terminal. On its return. 
Vf^agc to the fMd (the noncargo or ballast leg), the 
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tnhar mnat taiea aaamwiar Into ill ootgo tanka to 

provide subility. This ballast water mixea with tfaa ol 
lefk on the tank waHa (caBed clingage). 
DiadMliiB of oily balast water at or an ronla to tha 

field can be avoided if tanks are cleaned at the cargo 
delivery terminal before the tanker begins its return 
voyage. Tb^ oily washings can be discharged to 
«H/tMtar aaparatlott fadMiaa aAoia. The tanker would 
then load ballast water into clean tanks and head back 
to the OCS. Shoreside ballast treatment facilitiea 
already exist at many refineries and marine tenninala. 
Althouf^ expansion of existing facilities, oonstiuctioa 
of required new facilities, and additional time to clean 
tanks and pump oily washings ashore would add to the 
tiansportatioB coali of oil, oil ptloaa dwold 
make 11 noaa deainbla to aadaim oil through sapaia> 
tion processes than to pump it into the oceans. t 

Ships built with special tanks, separate from cargo 
ImIb and uaad only for haUast, would also prevent tfaa 
dbehaip of oily ballast water. Such segrepted btlaat 
systems would avoid the need to mix oil and water, 
except when cargo Uuiks are periodically cleaned to 
iWBDva aocnnralnlad cHngnga or prior to drydoddng, 
gmarally only for the latter. 

Segregated ballast systems incorporating double 
bottoms also insure against oil spills from ground- 
Inp tha tooit piillnlini torn, of accident in coaatal 
areas, port entranceways, and harbors. [S8] A double 
bottom uses an outsr wall for tiie hull structure and an 
knar. mI for tha ttnactuia of tha oil tanks. The 
muhtatapaeapamritsdamagitolhe outer hull should 
a grounding occur without necessarily affecting the oil 
cargo tanks, thus preventing spillage. i>ouble bottoms, 
hmaaaar, are not foariUa on oUar ddpa> Aocording to 
one school of opinion, double bottoms under some 
circumstances coidd jeopardiie ship safety ihouid an 
accident occur. 

The costs and effectiveness of segregated ballast sys- 
tems with and without double bottoms have received 
extend study recently in preparations leading to the 
1973 CooltomM on Marina PoOntionof tha Iaiai0oi» 
emmental jjaiMn" Consultative Organization. [59] 
That conference produced an international convention 
which, when ratified, would require tankers ot greater 
than 70,000 tons dMdwai||rt to be oonatraetad with 
segregated ballast capacity while not requiring douUa 
bottoma. However, it is Ukal|y that amalkr tankers wiH 

tUnder cunent International law, tankers are prohibited 
Dom d l ri'lHutfH any oU into the laas witldn $0 niiet of siiore. 
TMt rale, lutily iKMond hi the braeek, weoU not gmeat 
dtsdnegwenteiateOCKie s befBnittoSO a dh lh a W . 
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and to cany 0C8 oi to ikon. RtqulniiMC of 

segregated ballasts on double bottoms, particularly for 
smaller tankeis, his economic implicatioiu for taoken 
operating ia iataiMtkMal trade. ComideraHott AovM 
be given to present and future design requirements for 
international vessels prior to estaMshing daaigB 
<|uiieraBnts for vessels. 

The UA Coatt Guard, undar die anthority oftho 
Ports and Waterways Safety Act, (60] as amended by 
the Trent- Alaskan Pipeline Act of 1973, [61] is 
currently in the process of setting standards for the 
dnipi ad eaaatmclionof tukMifiifliB U5.coaiiil 
trade (which womM iacliida taakM mid todfiyOCS 
oA to shore). 

The Coaui on EMtaunental Quality racommeiidt 
that the Coart Goard require ftat new tankers hi such 

trade be constructed with segregated ballast capacity 
preferably with double bottoms when sh^ sale^ 
amM aot ba JaopafdM. bdsdng tankan UMd to 
carry OCS oil to shore should be prohibited from 
discharging oily ballast to the oceans In addition, the 
Coast Guard should give serious consideration to 
laqnUil atw md asiittiDg ships to aavloy adwMMtd 
accident prevention technologies to Impiroea ymtA 
maneuverabibty and communications. 

OfMioitSlBngi. Ctaptar 5 dtasMntAaamt 

of severe storms, earthquakes, and tsunamis to oil stor- 
tft fadlUies ofiGdion. Earthquakes and tsimamis 
«oidd andniw botfi bottom-ataatog and floatiog 
storage tanks in fha Gulf of Aladca. The fixed storage 
tsnk would be especially vulnerable to earthquakes. 
Floating stiuctures-"to safeguard against rupture and 
poMitUQy ttfkna ^dBiin fwild hichidt ooapart> 
mentalization and double hulls (i.e., essentially the 
same pcotactiva Csatuiae appnqiriate to tankers)." 
162] The Tetia Tech report states that even tioaiing 
stoniga tmks could be seriously damaged if their 
moorings arc brukcn by earthquak0-laduoed gtOUOd 
motion or by a Uunami. [63] 

SsvwB ttorms in the Atlantie OCS would abo 
dgnlfl— tiy threaten bottonr-Standing and floating 
storage facilities. Severe storms in the Georges Bank, 
where offshore storage would be more likely, are less 
tetania than the hunicanea which are monfiaquent in 
the Mddla and South Atlantic. North Atlantic stonni 
are comparable to the severe storms in the North Sea, 
wtierc petroleum companies are gaining experience 
mth botfi flmd and flotttagatonie. 

Discussion of offshore oil storage in the Atlantic 
and Gulf of Ahuka OCS must fuUy cooiider the 



potential impacts of severe storm and Mhade oandi> 

tlons. The Council recommends that the Departments 
of the Interior and Transportation develop detailed 
paifDnnanoe itandardi for offthoic itonge AdHtki 
and bwoipowi a tham into OCS ordan for the new 



Oil Spill Response TediiK>logies 

Containment. The printary method of oil spill 
containment is the floating boom. As stated in Chapter 
4, the boomlsaflbcllvBneiB it IMtad became it cannot 
contain oil under the environmental conditions often 
found in the OCS-high waves, high wind velocity, and 
strong currents. Indeed, there are sea conditions In 
wfakh oil containment is not possible. 

Development of more effective containment booms 
continues and improvements should be expected. But 
their Ifanitad nltlinata anbuHrawsi undar aaa cojufr 
tions typiMl of Ifaa Atlantic and Gulf of Alaska OCS 
places even pnntor emphasis on the importance of 
prevention. 

Cleanup. As Chapter S discusses, most mechani- 
cal and Borbent cleanup systenu "have failed when 
used at sea." [64] Mechanical cleanup devices are 
Bnitlail for tha saana veaaona that containment booms 
are limited- rougji sea conditions. The Oklahoma team 
concluded: "At present, these devices are suitable only 
fbr cdm witar and welhdefinad aHcla. Although 
praponents of partkuhr systems have claimed rough 
water capabilities, none has been proved effectiva io 
far and the prospects are not promising." [6S] 

Sofbents. which have proved mora effectWe than 
mechanical devices, abo aca faced with difflculties. For 
example, recovery efficiencies of a sorbcnt vary widely 
for different types of oil. Although straw is cheap and 
amiy obtabMble, it bacomaawitoiloBged and doeanot 
have high oil retention ability. [66] Further, cleanup 
efforts with straw have had to rely on hand labor, 
irfddi jnciBmei both the cost and the time that tfie 
oiH soaked straw ranudna hi the water. 

Several new sorbent cleanup methods offer some 
promise of improvement. One would broadcast pdy- 
urathane foamovar tha ol ilck and recover, dean, and 
reuse it in a totally mechanized process. Other methods 
would use belts or ropes of sorbcnt material which 
would be drawn through the oil slick, cleaned on 
iMpbowd, and latumad to Htm sUdc te a oontfamoua 
operation. [67] 

Use of dtspersants in U.S. coastal waters is sharply 
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restricted by the National Contingency Plan and other 
r^uUtioiu. The priroaiy oil spill response of the 
United Kingdom Government ud industry operating 
in the U.K. sector of the North Sea, however, is based 
on chemical dispersants. "Since their first experience 
with dispersanU following the TORREY CANYON, 
tiie Bfitbh iHve developed d lip e iM ntt wliich aie a 
thousands limes less toxic than those used then." [68] 
Industry's planning for oil spill response in the United 
ICingdom is similar to that in the United States- the 
. openton liave organized a Clean Seat Committee for 
oil spill cleanup. Their equipment in the North Sea. 
however, is limited to five spray units which are 
capaUe of spraying BP 1 100X dispeisant fbr 6 houn. 
The Oklahoma team concluded that "[t] he widespread 
reliance by North Sea countries on dispersants as their 
nia|or oil-spill response warrants a review of current 
US. policy. The Unitatioas inlierent in mechanical 
containniHit and cleanup emphasize tlie need to 
consider other alternatives such as dispersants." (69] 

An innovation in the United iCingdoni oil spill 
contingency plan Is the identiflcatlon of coaalal aieai in 
which the use of dispersants and other cleanup 
metliods is carefully deflncd because the areas are 
eiUieT ecologically aendtive or support valuable com* 
mercial Hsheries. [70] 

The Council recommends that the Federal Govern- 
ment and uidustry continue efforts to improve oil spill 
containment and cleanup methods. The Council recom* 
mends furtlicr tlut the Departments of the Interior and 
Commerce and the Environmental Protection Agency 
cooperatively consider the identiflcation of critical 
environmnital i^ons in new DCS araw and the 
incorporation of appropriate measures into the Na- 
tional Oil and Hazardous Substances Pollution Contin- 
genqf Fhn. 
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Chapter 9. Institutional 
and Legal Mechanisms for 
Managing OCS Development 



The Council's public hearings reflect a belief that 
regudJeu of the adequacy of OCS oil and gas 
technology, (he legulition of OCS devetopment cm 
only be as effective as the legal and institutional 
mechanisms for its implementation. An effective 
regime for regulating UCS activities should include at 
leMt the foOowfatg elements: 

• a rational aflocation of regulatory rights and 
retponiibilities and an efficient means of coordi- 
natkm among entities sharing such authority 

• provirioo for ensuring that neoeNaiy infbnmtfon 
is obtained and analyzed prior to regulatory 
actions and that the public has sufficient infor- 
mation to allow informed participation bi dw 
praoen 

• ongoing systematic evaluation of OCS technol- 
ogies and practices and incorporation into OCS 
ngulationa spedflc icqulrementt neoeaaiy for 
environmentally sound operations 

• enforcement of the requirements through effec- 
tht inqpMllaia mi taMlioni Cor nonconpiann 

• means for compemation of injured partiea when 
mishaps occur. 

The hearings also revealed widespread public con- 
cern about the capability of existing regulatory sya> 
terns, in many of these respects, to protect the public 
interest if significant production occurs in vast new 
geographic areas. The Council therefore contracted 
with tiw Environmental Law Institate to analyn ttie 
environmental imfiications of existing legal and institu- 
tional a rr angements and to consider reconunendatiocu 
for increasing their effectiveneaB. 



ALLOCATION OF REGULATORY 
RESPONSIBILITIES 

lirtHMlioral- NitioMl 

Under the Convention on the Continental Shelf, ( I j 
the United States has exchnhn il||hts over its adjaoent 

continental shelves for the purpose of exploiting tlieir 
natural resources to a depth of 200 meters and 
beyond that to where the deptfi of the superjacent 
walen "admits of the exploitation of the natural 
lasources." The Third United Nations Conference on 
the Law of the Sea, the lust substantive session of 
wfll convene in Caracas. Venczuda, in June 
1974, will further consider coastal state reaottice 
jurisdiction. A large majority of the nations which have 
participated in the preparatory negotiations favor 
coastal alate Inriidkllon over the natunl resources of 
the contiguous continental shelf to 200 nautical miles, 
and many favor jurisdiction to the edge of the 
oontieental margin if farther tlm 200 miles. Under the 
pmpoiulerant view, seabed resources beyond the area 
of coastal nation jurisdiction will be subject to an 
international regime. 

Coastal nation authority over seabed resources will 
not, however, be unilrolted. The United States has 
made it dear that the exercise of coastal nation seabed 
resource jurisdiction must be subject to five conditioiu 
to protect the rights of the i n ternational coomranity: 
freedom of other uses, including navigation: compli- 
ance with international standards for protection of the 
marine environment; during of revenues vnth the 
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faitemitioni] ooimnuiiity-, respect for the integrity of 

foreign investment; and compulsory settlement of 
disputes arising under the treaty. [20] At a meeting of 
the United Nations Seabeds Committee Ust summer, 
the U.S. delation slated that some of these coiidi> 
tiuiis, f(ir example, revenue sharing with the interna- 
tional community, might apply only seaward of the 
2004neter isobsth. 

these five conditions are important to securing a 
just Law of the Sea regime and are consistent with 
sound U.S. imiugement of iu OCS development, in 
pirtlciiltr, US. domestic envfronmental standaids will 
be designed to ensure compliance with the interna- 
tional standards, although the United States will be 
free to set more stringent requiremenu. 

The letatkMuhip between the Federal Gcwemmeiit 

and the state and local governments was a pervasive 
inue at the pubhc hearings- An urgent need for 
effective Pedenl»state coordtaiation foOows from two 
related facts. First, as noted by Robert R. Jordan, 
State Geolopi<;t of Delaware, "geologic boundaries and 
exploration and production activities that are dictated 
by geologic omdittons do not respect potttkal 
boundaries.** (3J Effective regulation of OCS produc- 
tion and related activities therefore requires concerted 
action at all leveb of government. 

Second, OCS decWons at one level of govermnent 
substantially impact upon the interests and activities at 
other levels. In particular, Federal decisions concerning 
the OCS win vltrily affect what New York Attorney 
General Ijouis J. Lefkowitz termed the states' "para* 
mount" interest in protecting "fi^iheries, harbors, 
coastal wetlands, beaches and other natural resources 
firom the devastalfaig and lasthig damaie Inflicted by oil 
spills," [4] as well as their economte and social 
interests discussed in Chapter 7. 

To date over 95 percent of UJ. OCS oil production 
has occtmed off the coast of a single state- Loubiana. 
The possibility of significant production in other 
regions underscores the need to develop mechanisms 
for coordinating the l^itfanate interests and concerns 
ofafbdedstatea. 

State Jurisdiction and Authority. Under the 

Submerged Lands Act of 195.1. 15] ownership of the 
natural resources of lands "beneath navigable waten" 
of the United Sutes is vested in the respecthre states of 
the Union, in ganeial, the act extends "land beneath 
nanripbk waten** to 3 mdes firom the coast. Through 
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subsequent litigation, however, Texas and Florida 

extended their resource ownership out to 9 miles 
within their historic boundaries, |6] and in cases 
currently before the courts, several Atlantic slates are 
attempthig to establish owneiriiip far beyond 9 miles. 
(7] The discussion here assumes state resmuce jurisdic- 
tion to 3 miles. 

If state daims for substantially extended Jurisdic- 
tion are ultimately upheld, the entire system for 
regulating OCS development in such areas may have to 
be revised. State regulatory and resource management 
propams would have to be expanded to an unpreoe- 
dcntcd scale and mechanisms for interstate planning 
and coordination devised. In light of present uncer> 
tainties. it is unUkely that significant development of 
contested OCS areas could commence until the courts 
render a final decision, (8) or until the Federal 
Government and conocmed states negotiate an interim 
agreement. [9] 

Whatever tlie extent of their resource jurisdiction, 
the states and their political subdivisions possess 
important regulatory authorities within it and wlihin 
related onshore areas. Through measures sudi as 
pollution control programs, land use restrictions, pipe- 
line regulation, and zoning and building codes, states 
and localities can signiricantly shape OCS development 
and oonstroction and use of related neafriuwe and 
ondiore facilities. Severd States have recently enacted 
legWation providing for State review of development in 
*Wiranmenta1ly critical areas** and of the slttaig of 
key facilities, including powcrpiants and refineries.* 

State authority over DCS- related activities may well 
be strengthened under existing and proposed Federal 
legHation. The Coastal Zone Management Act of 1972 
[10] provides for state development of management 
programs for the coastal zone (extending .1 miles from 
the coast). Once the Secretary of Conunercc approves a 
state program, no Pedetal license or permit may he 
granted for any activity (without territorial limitation) 
which affects the state coastal zone unless the state 
agrees that the activity is consistent with its manage- 
ment program. In addition, the Congress is currently 
considering broader land use legislation that would 
foster state plamring and regulatory capabiUties con- 
cerning major tand use dedrions bfyond the coastd 
sone. 



•or the slates moM likely to be ifTected by OCS develop- 
ment, only Mcirid.t lu^ enacted comprehensive sidlcwidc land 
UK leaiibtion. Othen-indudiqc Califomit, Odawate, New 
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FadwalJurisdictionandAiilliQffity. Under 
the SubmeifBd Lands Act, state ownership of the 

resources beneath U.S. navigable waters is subject to 
the Federal Cuvemtnent's reserved powers, including 
navlptkNi righto end powen of regnhition for security, 
economic, environmental, and other Federal purposes. 
The wide ranee of Federal regulatory statutes and 
prognms thai apply to the area of state resource 
ownenWp h dlKumd In the next eedion of thfi 
chapter. 

Beyond the area of state ownership the Federal 
Goveronsnt lias exclinive ownership and authority, 
wAjfM to the Internationa] limitatiom diaciMed above. 
The major Federal statute for exercising control is the 
Outer Continental Shelf Lands Act. [llj In addition 
to naldng the leeouroes of the OCSnil^ect to PMenl 
"control and power of disposition," the act extends 
the Constitution and Federal laws to the area and the 
productive activities upon it. Among the Federal laws 
eo extended, of coune. ii the NatkMud Envitonmentil 
FalicyAcL|l2] 

Developing Means for Coordination 

The states* reactions to potenttal OCS development 

have varied. Some states apparently welcome it in 
order to foster economic devebpment onshore. Such i 
haepitiMe state reaction may he developing as part of 

the Coastal Plains Regional rominission sludy on the 
feasibility of a deepwatcr port, sponsored by North 
QmHna, Soudi Carolfaia. Georgia and seven oil com* 
paniet. If the study should Hnd that there is an 
economic p<Jtential for development, (lien it may also 
And that there are appropriate sites within the itiree- 
stateie^on. 

The position of the Massachusetts Special Legisla- 
tive Commission on Marine Boundaries and Resources, 
composed of members of the Massachusetts Legislature 
and appointees of the Gofvamor and state Attorney 
General, illustrates the reluctance of some states 
toward OCS development. The Conunission has recom- 
mended that tiw state oppose development of the 
Atlantic OCS peodng formuhtlon of compiehensive 
national energy and marine resources pi^licies. [13] 

The array of Federal and state powers indicates a 
potential for conflict when Federal and state objectives 
on the OCS diverge. Mechanisms must be developed to 
identify and resolve ni<:h conflicts expeditiously and 
fairly. The need fur coordmalion, however, is no less 
urgent when Federal and state oljecthres coincide. The 
stale legnhitoiy authorities noted above aie not mere 



tods to obstruct OCS development. Rather, they are 
signUieant meaos of protecting and promoting impor- 
tant state interests and have legitimate functions 
whatever the state attitude toward development. 

In exercisfaig its respdnsibtttiesto fiirther national 
interests in the OCS. the Federal Government cannot, 
in short, "forget the fact that the coastal states 
themselves have rcspoiuibililics to their citizens for the 
security, economic development, and environmental 
conditions of their inland and territorial waters as well 
as ti)c land portion of their coastal lonei." [\4\ The 
institutional arrangements for OCS management ideally 
should approximate vriul Delaware Deputy Attorney 
General llerllhy termed a FedcraFstatc "coopciation 
and partnership,... not a big brother, little brother rela* 
tlonship nor one of obstructloninn.but niOm a hadthy 
mpactforaadtodiet'tnaadsandintarasli.** [IS] 

Strwifthenins Stats Expertise, in the Atlan- 
tic and New Ebii^and stales and hi Abtska, there has 
been Utrie government experience with offshore oil and 
gas development. Affected states should strengthen 
their coasliil zone management programs by developing 
spedal technical expertiw on all phases of OCS 
development and its onshore and ofTshoie impacts. 
Such augmented state coastiil /one management 
agencies should attempt to cnsuic thai slate interests 
and regnhtoiy authorities are fidly coordbiated with 
Federal OCS technical and management activities. 
Federal agencies should make every elTorl to cooperate 
with state coastal zone management agencies on an 
ongoing basis at all stages ol the management process. 

Simply estabhshinj; technical expertise at the state 
level and calling on Federal agencies to cooperate will 
not neoessaiily yield efTecthw coordhiation. The decl* 
sionmaMng process Kself must provide reguhr nedia- 
nisins for effecting interaction. 

The NEPA ProOM. Monte Canfield, Jr., Deputy 
Director of the Ford Foundation Enngy Policy Picket, 

has suggested that 

Sute, local and regional governments must be included m the 
process of prcparini; these (environmental) analyses before 
eoai|ilatiao of daft environmental impact suieinenu [on 
Atiuitie OCS toednsl . ExpMikm of ■ NEPA-iype coacept... 
to insure fully regional participation in the planaiBg process 
would provide i reasonable approach.... (16] 

The NCPA process can be an important foctis of 
Fcderahsiate coordination concernuig OCS develop- 
ment. The Council recommends that state coastal zone 
management agencies be given the opportunity to 
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coopentft with Fedenl asendes In designing and 
prapwing environmentil ttvdies used as input to the 

environmental review process, in addition to com- 
niciUiiig on drull environmental impact statements. 

Coastal Zone Man n u mmt and Land Un 

Programs. Ni.PA alone cannot produce compre- 
hensive plans to govern programs for energy develop- 
ment. Several wttmaes ugued that sodi comprehen- 
tlve planning is cssenli:il fur rational and environ- 
mentally sound OCS development [17J and that state 
participation In such planning is an cfTective way to 
ensure adequate accommodation of slate interests. 
Several witnesses further noted llv.it the Coastal Zone 
Management Act provides a tranHswork lor I'edera)- 
al«te cooperation In planning for omhoie devdopment 
induced by OCS operations, [18] particularly with 
respect to tlie siting of pipelines, refineries, and other 
facilities m tlie coastal /.one. 

The CotmcH lecommends that the state ooaital sane 
inanagcriieni ugciicics and conci rned Federal agencies 
jointly participate in developing these portions of the 
plans. Before approving stale coastal zone management 
profranM, the Secretary of Commerce should require 
the slate plans to consider refineries, transfer and 
conversion facilities, pipelines, and other development 
within the coastal nme rehted to OCS openthim. 
Under the statute, the plans must provide "adequate 
consideration of the national interest involved in the 
Mag of facilities necessary to meet requirements 
which are ottier than kical in nature.** At the tame 
time, they should provide adequate consideration of 
the full range of state interests in the coastal zone. 

Because a decision to develop an OCS area may 
predBlermine important dedslont conoefflfaig uses of 
the contiguous coastal /one, the Council recommends 
tliat Slates give high priority to completing their plans 
pdor lo loadng of OCS tracts for development. The 
Department of the Interior, in its leasing functions, and 
the state governments, in exercising their limited veto 
rights for activities inconsistent with their coastal tone 
prognma, would implement tlie ^reementi reflected 
In the plans. 

The Administration's proposed land use bill, which 
would establish a system similar to that of the Coastal 
Zone Management Act applicable lo noncoastal areas, 
could provide another vehicle for Federal-state planning 
for OCS-related development. Upon enactment of such 
laghbthm, state trad m» agendas and eoooemed 
Fedeial agencies should cooperate in devdoplng rde* 
VBDt portions of state land use fiaxa. 
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Then aie important limiutions to the coastal taut 
plan as a vehicle for Joint OCS planning. The act 

creates a noninandatory system, and its financial 
incentives may be insufficient for reluctant states. In 
addition, the potentially confllctfaig faitMMts an so 
complex as to render impossible fully satisfiMtOiy 

solutions to all issues At a minimum, however, state 
coastal 2unc plans can contribute to more rational 
dedsiom concemfaig OCS and coastal zone uses by 

improving interaction between state and Federal deci- 
sionmakers prior to committing OCS and onshore 
resources to devdopment. 

Hdm^ radarii 

Even a cursory loolc at OCS nguhtmy taapoiiai* 

bilitie*; within the Federal Government suggests two 
conclusions, f irs(, there is "a pervasive overall pattern 
of fragmentation" [191 -many Federal agendas, each 
with specific missions, have regulatory and operating 
authority affecting the OCS. Second, there is no formal 
mechanism for coordinating the exercise of their 
lespoQitbillllea. 

Survey of Federal Agency Responsibilities. 
The Department of the interior has major reqpon- 
sibflity for the OCS. It grants and adndnhters oB and 
gas leases in accordance with the rules and regulatiooa 
that it promulgates. Within the depatlnient. the Bureau 
of Land Management (HU>\) administers the leasing 
provisloas of the Outer Continental Shelf Lands Act, 
(20) and the U.S. Geological Survey oversees develop- 
ment of a tract once it has been leased and provides 
technical information to BLM. 

Wthfai the Department of Defease, several agendee 
operate upon or have jurisdiction over parts of the OCS 
and the superjacent waters. The Army Corps of 
Bn^eeis Issues permits fiw mijf use of navigable 
waters, including dredging and flIHng, which may affect 
navigation. |2ll The Secretary of Defense has the 
power, with the approval of the President, to withdraw 
any area of the OCS frwn exploration and develop- 
ment if there is a national defense need. [22] 

In addition lo his responsibilities under the Coastal 
Zone Management Act, under the Marine Protection, 
Research and Sanctuaries Act |23] the Secretary of 
Commerce may designate marine ?.»nctuaries as far 
seaward as the edge of tiie UCS for the preservation or 
restoration of recreational, ecological, and aesthetic 
values. He may issue rsgitlationsappfeable within such 
sanctuaries, and no permit or Uoense may be granted 



Copyrighted material 



for an activity within a sanctuary unless he certifies 
(hat it is cunsislcnt with the act and his regulations. 

Wlthbi the DefMrtment orTnuuportatkm, the US. 
Coast r.iiard has general jurisdiction to "enforce or 
assist iii the cnrorceincnt of all applicable Federal laws 
upon the high seas and watcn subject to Ihe jurisdic- 
tkm oTihe llnlicd States" and to 

pionuliBite and enfom rcfBlilion* for ihe promotion or 
■•fMy at Ufa and tte/ffutf os Uw nu aad on waten 
tubiect to the JmiidictkHi of flM IMted SlelH wmb^ al 

nuttirx not spccincutiy ddafrtad by kw to some othar 

executive dcpartmcni. |24| 

The Outer Continental Shelf Lands Act charges the 
Coast Guard with regulating structures on the OCS to 
Muara aafety aad to protect wwl ialkm . The Coast 

Guard inspects and certifies drilling rigs, maintains 
surveillance for oil spills, and enforces provisions of 
international conventions relating to vessels and 

The Atomic Energy Commissiuii has recently indi- 
cated interest in licensing nuclear generating plants 
oflkhote. The Federal Vemu Coromission and the 
hlentate Commerce Commisston haw* specific author* 
ity over pipelines in interstate commerce, the FPC owr 
gas lines and the ICC over common carrier oil lines. 

Under the Federal Water Poflutfon Cbntrol Act, 
|25] the Environmental Protection Agency has conv 
prchensive regulatory authority over dischargei of 
pdlutants into U.S. navigable waters, including the 
lenilofial sea, and bilo the high seas from VA point 
sources other than vessels. The act prohibits the 
discharge of s pollutant into U.S. waters or the ocean 
(except from vmsels) wlUioat a prior pennlt fioni EPA. 

The act further liqttbes that EPA promuliale 
effluent guidelines to govern the issuance of permits to 
various industries. Whether OCS development will be 
the sttbfect of effluent luldeBnes has not yet been 
determined. There are no cases concerning the applica- 
bility of the permit program to OCS exploitation. The 
act is susceptible to such a reading, however, and it is 
possiUe that EPA nmy emrdse consideiable aulliofity 
over dischnfita and technologif for some OCS open> 
tions. 

The Potential for Conflict and Coordination. 
There are two kinds of potential conflict in existing 
Fedanl agency antlmttiasi Fhst, tb^ce an prablema 
In ooordinating regulatory inputs, even when there is 
no conflict of agency objectives. The transportation of 
oil and gas from tlie OCS by pipeline is an example. 
BtMh BLM and FIC |nnt il^trof-way pemdla, and 



whcilici ihc Geological Survey or the Department of 
Transportation is responsible for pipeline safely stan- 
dards Is unclear. (26| The basic problem Is **that there 
are too many agencies, each concerned with its own 
particular aspect of the sysicm. and oi ien these various 
aspects are nitl well defined oi separable." [27] 

The second type of conflict inherent in the existing 
system stems from the fact that difff-rcnt agencies have 
different objectives and interests in the 0Q>. In (he 
absence of formal procedum for planning ami coordi- 
nation,* the inevitable lesult has been that Federal 
officials "have tended to promote their own particular 
programs and respond primarily to the interests and 
demands of their ^ncy's clients." (28] 

As significant new activities commence on the OCS, 
competing agency objectives may well increase. Within 
certain geographic luniu, deepwater port operation, 
niiciear powsfplants, and ol aiid gas development and 
associated pipelines are obviously incompatible. The 
same is true with respect to those activities and more 
traditional uses of OCS areas, such as commercial 
fishing and ncnatian. Moreover, there an potential 
conflicts between nnay of thsae uses and aavtoonmaii* 
tal objectives. 

The problems-fragmented, overlapping agency re- 
sponslbiUties and competing objecthee-suggsst two 
types of management reforms. Centralizing Federal 
responsibility and authority could reduce inefficiencies 
and dttpUcatioii. In aiqr event, soma mechanlwn for 
coordination and planning is needed. 

Cintralization of authority in one agency. 
The proposed Department of Energy and Natural 
Resources should be established. DENR would encorn* 
pass all programs now in the Department of the 
Interior and the National Oceanic and Atmospheric 
Administiation, the policy and planning functions of 
the Anny Coipa of Engfaieen, dm dvflkn power 
functioru of the Atomic Energy Commission, and the 
pipeline safety functions of the Department ot Trans- 
portation, as well as other programs unrelated to OCS. 
(29] This centraUaation of autfiority could Increase 
the effectiveness of Federal cfr<irfs in achieving cloaaly 
related reirilatory objectives in the OCS.^ 



•The Mated major purpose of the OCS Lands Act to meet 
tlw "ui^t needs" for furttaet devetopment of OCS oil and fa* 
deporfts. Raltoetinf tkc ckar aaNunptiott tlurt ttn main uaaof 
the OCS will be minenl developnwnt, tlie act does not provide 
• conflict- resolving mecluni«m when uses compete. 

t Pipelines are a good example, because varioui divisions of 
Intetk», the Amy Goips, aad the ptpaHaa divldoa of Tnii»> 
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The DI NR could also contribute to long-term 
FcdenU planning fur the OCS. By ilself, however, 
cieitkMi of a Superagency" cannot ensim effective 
planning and aecommodatian (^sometimes conflicting 
interests among Federal programs. Their different 
objectives will reniaiit whether the bureaucracies are 
fedeiated. In tome caiet, in fact, effective legulatiao 
requires tliat the agencies remain distinct.* Moreover, 
wlien agencies with potentially competing objectives 
are subsumed in a supcragency, there is a risk that 
inteiagen^ ciitidini, particuiariy concerning com* 
nvnts on NEPA statements, will be insulated from the 
public and diminisli in usefulness. DENR should adopt 
procedures to guard against tiiat tesah. 

Improved Fedofal planning mechanisms. 
Ideally, comprehenthre national energy and land use 
plans could be developed hi advance of dedsioos 

concerning the OCS. For the ncjr future, it is perhaps 
mure realistic to locus on development of coordinating 
and planning mecbaniMm which aDow dl faiteietted 
egenciss and partiea to participatB in decisions con- 
cemlnf proposed uses of an OCS area. |3 1 ) The basic 
olijeet should be to ensure that Federal decisionmakers 
aie aware of ell the impaeti of a proposed OCS oaettid 
Us implications for other possible uses of the same or 
affected areas. Experience over the long run may 
indicate the desirability of cieaiing a new process 
gsaied speeiflcaly to OCS decirions» but the most 
practical near- term solution is to use the e,xisling 
environmental impact statement process created by 
NEPA. 

The CouncU recommends that impact statements on 
environmentally significant OCS activities include in 
the discussion of "the range of potential uses of the 
snviranment*' analyses of posdble slteinsthw uses of 
specific OCS and nearshorc and onshore sreu. In 
addition, such statements should include discussion of 
onshore impacts. In commenting uii dralt statements, 
Fedeial sgnwies. stsiss, and inteiested parties should 
give particular emphasis to those issues. 

OCS decision nuking could also be enhanced 
through regional, programmstic impact statements. 
Programmatic statements hsve proven valuable in other 
contexts and arc encouraged under the CFQ Guide- 
lines. The Council recuinniends that programmatic 

*The OUahoina study concluded, for example, that it is 
ilcslrable to retain tlie separation of promotion functions (in 
BLM) and nfety and envtoomnenlal functions (in USCS) and 
tlMt If chames am to be niade.itshoiiUbetoa«fai«ilMBtbe 
coovetltlDa b et we e n dMea.** |30| 
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statements be prepared on a regional basis by all Federal 
agencies proposing environmentally significant activities 
on the OCS. Compielienslve OCS planning could be 
approadksd through reconciling various agency stat»> 
ments in the circulation and comment process. 

In sum, the Council believes that the environmental 
impact statement process is a flexible tool whidi can 
be used to achieve policy goals in addition to compli- 
ance with NEPA. Although NEPA does not require 
cofTiprehenstve OCS plannmg, it can significantly coo- 
tiibMie lowaid that end if adapted as leoomniended 

above. Of course, NEPA remains the basic instrument 
for assessing primary environmental impacts, and its 
ability to perfomi tfurtfi im itionslioddbe significantly 
improved by BLM's projected environmental base- 
line and monitosing studies foe tmdy developed OCS 
areas. 

DATA NECESSARY TO EFFECTIVE 
ENVIRONMENTAL REGULATION 

The ability of the existing OCS regulatory system 
adeqiiately to acquire, analyae, and disaembiate geo> 

physical and geological data was questioned at the 
pubUc hearings and in the Oklahoma study. The 
Oklahoma researchers concluded that limited data 
curtafl effective adndnistration «f OCS tearing (32| 
and that restrictions on public disclosure of data may 
"inhibit the eflecthrencss of the public review process.** 
(33) Several virltnesses expiesBed concern about die 
Act that much of the information aocumulatod by 
private OCS developers is considered proprietary and 
therefore unavailable for public, and sometimes 
Government, acnitiny. [341 Industiyls iductanoe to 
idesse certain information is a natural outgrowth of 
the OCS leasing program, whkh is predk^ated on 
competitive faiitiative. 

The Council considered the avsHaUHty of data to 
the Ciovcrnmcnt and the public at various st^s of 
development, taking as a case study the most recent 
lease sale held by BLM-the sale of tncts off Mliris- 
sippi, Alabama, and Florida (MAFLA). (35) Because 
the MAFI A region is a vifgin OCS area, it is partial 
iarly pertinent here. 

Tract Satoetion 



Once an OCS area has been tentatively sdieduled 
for keiiiig, oH companies gattier data neosneiy to 
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nunuiuie specific tracts for inclusion in the lease sale.* 
Sudi dita aie nomnlly obtained by ''apecidatlve 
surveys" undertaken by private seismic surveying 
companies, the results of which are sold on an open 
maiitet, and by "group shoob^ undertaken jointly by 
several oil companies, the results of which they share. 
Because USCS tus only a minimal seismic surveying 
capability, it purchases processed data from these two 
•ouioet. The data ate puichand on a proprietafybarii 
because industry believes that public disclosure would 
destroy the incentive for financing cooperative surveys. 

Typically, however- and the MAFLA sale was not 
an exoeptkm-USGS does not acqtilre Industry's inter> 
prctalions of the processed data, from which real 
competitivB advantages may be obtained. Rather, USGS 
analyzat the data that it aoqidres from industry. These 
analyiai an not made public. 

Individual companies nominate for inclusion in lease 
sales those tracts which they believe to have the 
peatest development potential. As in the MAFLA, the 
Goveinnient gcnenDy adecta tncta from among thoae 
nominated by industry. Pursuant to an agreement 
between BLM and USCS. the "overriding factoc" in 
liiBt selection la to enntie adequa te auppHeB of oil and 
IV. f36] The apaement indicates that environmental 
considerations are reviewed in tract selection, but it 
stales itiat environmcntai analyses of detailed seismic 
data are made only ''after tracts are selected."^ 

LMMSaIn 

The Interior Departntent prepares an environmental 
impact statement prior to each lease sale. The draft 
sutement on the MAFLA sale indicates, however, that 
the only geophysical tafonnatkm available to BLM at 
that stage was the wide-aran leiBnic survey data 
purchased from speculative surveys data obtained by 
industry lor locating the most productive tracts, not 
for aisaasing geologic haiafds. 

The draft states that "high resolution geophysical 
data," which are useful in assessing geologic hazards, 
am **|^nlly not gathered untH the tracts to be 
offered for lease are announced" and hence are "not 
piaaenlly available to contribute to" the eovif oomental 



*Ia Mtiaiy sclMdiiliif an OCS ifw for tatm* dw B ia p — t, 

the Government's kiuiwlcdi!e depend> in large part on whether 
tlie tracts under oonsideiation arc within a previously devel- 
oped region. In such regions, the Government will have 
rigniflcant feotogic and geophysical data from the opeiatiiif 
laports that indnstry is required to siibnrit to USGS. in viigla 
aims glBs MAI^. on tiw oHmt taad. USGS has HItis 



analysis. Such data, the draft indicates, will be puf^ 
chaaed on a proprietaiy baala by USGS only after 

completion of the final impact statement. Althoug|i 
high resolution data are obtained prior to actual 
leasing, USCS does not analyze them for the purpose 
of loeatiivirasafe atnictuna untO aftenmrd.* 

AussunMit of thn Premnt Syttsm 

Timing. Until after the lease sale, USGS and 
BLM acquire and analyze data in order to locate the 
most productive tracts and maximize the Government's 
economic gain from the disposition of thoee tracts. 
Alfhoueh high resolution seismic survey data are 
available to the regional CX^S supervisor prior to his 
flnil appraval of diflUng, the nn§B of opthma available 
to the Gownunent has by tlurt stage been significantly 
narrowed. The question becomes one of where to drill 
Vbrithin a leased tract rather than whether the entire 
tnct is basicaly suitable from an en v iro nm ental and 
safety perspective. Special engineering safeguards can 
be required in unusually hazardous tracts, but by 
waiting until the postlease stage to analyze geologic 
hanarda, USGS leHea heavly on its regidstoiy ctpn- 
bility and the good faith of opMSlOIS 10 mdcs 
allowances for such conditions. . 

The present syateni* In short, permlta environmental 
risks which a prudent regulatory official might well 
choose to avoid if he considered all available informa- 
tion earlier in the process. The risks inherent in such an 
approach are greatly biCRMed hi areas such sa the Gulf 
of Alaska, where subsurface geologic structures are 
more varied and more hazardous than have heretofore 
been encountered. 

Government Information Requirements. In 

practical effect, the industry has determined the 
uUorination requirements of Government for OCS 
leashig. TMs is Ae inevitable conesqusnoe of a qrslem 
in which USGS has only limited geophysical datir 
gathering capacity and must rely on industry data. 

Induatiy's bwentives, however, are not ahnys suf> 
ficient to generate all the data necessary for effective 
environmental r^ulation. Prior to a leare sale, industry 



aeotogical or geophysical data at ihasdMdidiatslaia. 

^la the MAFLA Hie. BO tracts «an dinriaatad at tMs sl^ 

on the ba-tis of environmental hazaidi ISVariad ttHOailh 
(Dologic or geophyucal information. 

*No tracts were ddeted from the MAFLA sale an ilM Ms 
ormebdata. 
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uadentandably cuncciuratcs on obtaining and tutr 
lyzing data that locate pelroleiim deposits. The unavail- 
ability uf hi^i-resnuiutiun seismic data to USOS before 
compleiWg the flnil «iiviroainental hnpaci statement is 
due in part t<> ihc fact that the companies have little 
economic incentive to acquire such costly data until 
after tiacis are finally selected. After the lease sale, 
monoser, dieie it IHUe eoonoinic inoentive for in- 
dustry to acquire data solelb' for asNsament of cnvlron> 
mental risks. 

PttbHo InfonMtlon. The fact tint tiw Interior 

Department treats industry data as proprietary **severely 
restricts the effectiveness of the public review process," 
particularly in conunenting on environmental impact 
atataments. [37] Altfiou||i Hun may wall be aoond 
naions for withholding some data in some circum- 
tfances, the competitive justification for a blanket 
prahlUtion of pabKe dkdoiure is not dear. 

For example, it is not clear that the release of 
processed seismic reflection data would substantially 
jeopardize the competitive positions of the oil com- 
paidea In lelalion to the Government or toeadi odier, 
because they routinely share group shoot data with the 
Government and among themselves • Moreover, be- 
cause competiticHi dissipates after a lease sale, the 
jmtifleation for continuing to witlihold exptoratoty 
dkia aflier lease awards is unclear. 

Soro geological and geophysical information for 
aaauBple, data ooncemtng subsurface geologic hazards 
Niafant fnHmadty to afety and environmental con- 
cerns would seem competitively nonsensitive. The 
present definition of prt^rielary data does not include 
criteria for such exoefrtiofls. 

Even without making more information available to 
the Government or the public, significant benefits 
could be obtained through USGS analysis of potential 
gMlogie haavds prior to traet aelectlon. In tealknony 
bcf<ire tlw House Judkiary Committee on Jan. 24, 
1974, Interior Secretary Rogers C.B. Morton an- 
nounced what appears to be a step in the right 
diieeilon-'^ new two- tier nominallon ayilem**: 

Uadar this system, iadwtry wH flnt noA the region thejr 
think are meal fkwenble. The pubUc will be invited to idcntiry 
environmental condltionii and probktm in these rcfiionii. The 
Inlcrior IX-partmcnt wiii uie the industry and envtronincnlal 
rankingi of tejions.,. to sekcl the moct promiiing regions for 
esily detelopiiwwl — Ewsa beAm MaslqF aoatatioas of 

*Vg«fliiy, however, ndi diKloiuie wouU undermine the 

hwratlw for prreate specuLitivc \urvc> s 

'Ifea aMiaiuei for obtaining tuch inforoMtioD-nich a< the 
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regions kaw been reectved, environmealal analysts will be 
bqaiHi foe aooB new ngiom alieady identified as hiiiiljr 
pnwMa8.|)81 

NumanNU ahe'mativea for making more information 

and analyses available to the Cnvernnient and the 
pubUc were suggested in the hearings and the Okla- 
homa study, ranging from increased Government 
ao(|uiiition ol induatiy data and analyaea onapiopiie- 
tary basis to Oovernment collection and publication of 
geological and geophysical data. As the Oklahoma 
atu^ obtervea. the OCS ayatem is complex, and any 
change, such u having Government collect its own data 
or establishing new rules concerning public disclosure, 
will produce changes in other parts of the system as 
weO, such as **poaible effects on the seismic sv- 
viccs industry [and] competitive bidding." [39] These 
effects deserve careful study before changes are imple- 
mented. 

The Council recommends that the Department of 
the Interior determine the kinds of information and 
analyses necessary for adequate assessment of environ- 
manial hcton at al atagea of leaabig mti devdopment. 

The dcparttncnt should take appropriate measures to 
obtain such information, including acquisition and 
analysis of high-reaolvtion, near-surface seismic reflec- 
tion data^ for the purpose of detemdnbig die nalun 
and magnitude of gpolqglc haaaida prior to tinet 
selection. 

The Council also recommends that the Department 
of the Interior oonridar the competitive consequencea» 

at different stages in the process, of requiring disclosure 
of certain industry data and analyses. The department 
should we^ those consequences against the benefita 
to be obtained and develop standards for governing 
such disclosure. In making that balaiKe, it should 
consider particulariy the need for informed pubUc 
particlpBtion fai the NEPA prooam. 

DEVELOPMENT OF STANDARDS 

Chapter 8 examines in detail technical standards for 
nunimizing the environmental effects of OCS develop- 
ment TMi aecUon comidera the general natum nt 
those standards and how they are developed, wHhoot 
reference (o their technical merits. 

Under the OCS Lands Act, the Secretary of Interior 
has broad authority to ime ndea and icgulatiooa for 

Govsnanant^ eoBsctlaK dsta or requiring iodnstiy to saMt 

new types <>r djla with Iraclnorninaliont should be eaoiifr 
«fed in light of the possible effects noted above. 
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F«d0iil h m m , Cwimt m iJ iti oM [40] mlMUk 

uses responsibility for overseeing ail aspects of OCS 
oil and gas development. USGS has divided the OCS 
into regions, each under the authority of an Area 
CM and Gis SoptnlMiff* iiIm> hm jwtadicfloa ow 

"driOing and production operations... and in general, 
al operations conducted on a lease by or on behalf of a 
bwa.** [41] Each am supervkor hat iMuad OCS 
Olden applicable in hit region. In addUiOB» ha iMuaa 
fteld niles tailored to more limited areas. 

Under department regulations, operators must Mb" 
mttanowrrilofieiaUni bafbn «)t|iofaloiy.dilllm 
aad before production. A permit b required for each 
inSi drilled under an exploiatkm oi production plan. 

Altliou^ the regulation* daal wUh enviramnaiitat 
concefnt, they do so in genaial farms.* relying on 
regional OCS orders to develop specific operating 
standards. However, the OCS orders for the Gulf of 
Masloo and Iha Paeifle lagtoat laflact varying degiaaa 
of precision in setting forth requirements.^ Recant 
studies conducted by the National Academy of Engi- 
neering and the National Aeronauttcs and Space 
AdniniitfatkHi (42| eritlelMd axlatinf OCS ordeia for 
their fatck of exact specifications for safety equipment 
and procedures. The experience of other Federal 
agenciee-for example, the Federal Aviation Adminis- 
tialhi M and tta A t o m i c EMigy ConndHlos— indlcalM 
that precise regulation is possible for technologies 
which are certainly no less complex than OCS opera- 
lloM. la Chapter 8, detailed performance raquiiaaiMili 
aaa facoRuiMidad fot apadflc tachilguavand pracliaai. 

Instead of limiting consideration to techncrfogies 
and practices within the present "state of the art," the 
Council recommends that the Department of the 
Interior deteimlna what envhoninaAtal protection is 
necessary in the public interest aitd then require the 
development and use of technologies to achieve it. This 
la especially impoftaoC if hrgr scale prodycthm toot 
naaoes in the Atlantic and Alaska 0C$, «dma mm 
aanrinMunantal ririunvy be praiaaL 



iNFOnCBieNT 

The effectiveness of tedinkal standards for OCS 
operations depends in large part on the enforcement 

*LcMcc$, fot example, must take "nccemry precautions" 
to keep welLs under control, mutt utilize equipfncnl "neceniry 
to Buuie Uw safMy of opcnting ooniitkom^," and "shall not 
pollMe iaad «ff water or dBMii the avMllK M of Oa 

tpoc caanvls. Qriae Nb.2 fat tfeaCrifantaieaie^ 



QnteflL That system anuat incMe aAbdhtt means for 

iSscovefing noncompliance and sanctfcmi attfRdant to 
anaun nmadial action and deterrenca. 

Inapnctioo 

The efTectivenate of the mcpection system depends 
largely on the fraqoency of inspections, the number 
and competence of inqiecthm personnel, the existence 
of regular inspection procedures, and the extent to 
which such procedures are in fact observed. A June 
1973 Cieneral Accounting Office report, [43 J which 
was bawd on analyiei of random OCS taiipectlon 
reports aadomite observations during fiscal year 1972, 
found the piaaeat iiyBtam inadaquato in many of these 
respects. 

or so wala aalacted at random in the Gulf of 

Mexico, GAO found that only half had been inspected 
during drilling operations. Although OCS Order No. 8 
requires a complete inspection when production begins 
and avary 6 months thereafter, only 4 of 20 randomly 
selected structures had been inspected when produc- 
tion began, and the average irupeciion irequency for 
97 producing stiuctaim was approRhnataly once every 
10 months. The final environmental impact statement 
on the MAFLA lease sale indicates that the situatioo 
has not significantly improved: "All producing plat- 
form an hnpaelad at laaat onca a year,** and "Ae 
frequency rate for platform inspections is approxi- 
mately once every nine months," not every 6 months 
as required by OCS Order No. 8. 

The GAO found Aat the ninnber of engtaeers and 
technicians on USG.S inspection teams has increased 
nearly threefold since 1969. The MAFLA impact 
slatemBRt stetea that lha hnpaction staff wfU be 
fbrdwr enlarged, snd subsuntial InciaaaM wmdd seem 
fMoaaniy if large-scale production commences in new 
Siaas. GAG also found that except for occasional 
industry^ sponsored technical couisas. USGS taupaclort 
ate trained on the job. 

After accompanying USGS inipectoa for 15 days, 
the GAO team observed that 

tlH Survey (USGSI had not esUbUslied adequate imtruclions 
far asrtateljrpesof laveedans. AkOttasemelaslaaond) not 
al of the nquiisd slaiK were performed, (2) uninapected 
equipment wu reported at intpeelMl, (3) items of nonoompli- 

speciries precise requirements Tor surface casing, but Order 
No, 7 for tlie lamc region, which deals with pylluiion and 
waste dispotai, is much lets specific. It states that wastes 
**wMb> aay be hamrfUt te aqiMtie Ifa** SMHt be "traalsd to 

m 
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Moe wen aot nolad fei tie ta^tainm nport*. ud (4) 
impectkm reports wccsaol pfepwtd forowtUi typworOCS 

opentiom. (44| 

Further, inspectors often did not determine whether 
openton wen foBowing their diillfaig fitn qwdfl* 
celkMi. 

Sanctiom 

An effective efifofceinent ayitein mutt include 

sanctions for noncompliance which arc adequate to 
deter violation and are conicientiously applied. The 
GAO found tbit pnteilbed enforcement ectioni were 
often "lltMed** by inspecturs if in their judgment the 
circumstances so warranted. At the time of the GAO 
report inspectors had no specific guidance concerning 
the dicunstaacet under which they could alter or 
waive pmeribed enforcement action. The MAPLA 
impact statement indicates, however, that inspectors 
arc now instructed that any deviations must be autho- 
riaed by the CMef of the uses Comeivation DhMon. 

( onceming deterrence* a 1972 USGS Lease 
Management Study found that the threat of produc- 
tion looei was inauflkient to ensure compliaiKe. Such 
hMNS **did ha«e an Impact, but inatead of hicieaaed 
compliance, industry's response led to decreasing the 
length of shut-ins by stockpiling parts and making 
effort to correct die INC (Item of NoncompHance] 
during inspection." [4S] In order to deter violations 
rather than merely shorten the time that ofjerators take 
to correct noncompliance, the USGS study considered 
adtftlond enforcement meawrea-biereaiinf royalty 
pqrments, canceling leases, and limiting lease bidding 
to "clean" and "safe" companies. The study concluded 
that only punitive shutins, i.e., fixed shutin periods for 
certain violations, and administiathre fines would be 
effective in the short run. The Council recommends 
that ttte Secretary of Interior propose such sanctions. 

The Cound also recommends that the Department 
of the Interior determine the frequency and type of 
hispectiont neoenary to verify compliance during ail 

'Existing laactioni include written waminp Tor "items that 
do not present any immediate danger lo the safety of life and 
property or to cnvironinental quality"; zone sfiulins for "items 
that pcewnt an imowdlate damn, but wtakh can be eUminated 
bgr shBtUat down tlH aoM ttolMtMiiline as tlw lia« opnMor 
tm complied with the rules and regubtions"; pipeline shutins, 
i.e., zone shutins applied to pipelines: partial platform shutins 
for "itL-ms that present an immediate safety hazard but which 
can be eUmintwl by sluittint down part of tbe pbtfoim, 
■naif a aia^piaeeof piadnelienequ|paMat,wiflt«ditinw 
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phasei of OCS operationt. If riioidd estiMtA faupeo- 
tion teams and procedures in light of those determiiin- 

ttons and the scale of OCS development in various 
regions. State agencies should be allowed to participate 
In theae faispectlan cffoita. 

In addition, the USGS should; tt the GAO recom- 
mended, establish a formal training prognm for the 
inspection staff. A newly created API- USGS Commit- 
tee on onshore Safety and An ti- Pollution Training 
and Motivation might contribute to such a program. 

Citizens suit provisions, which allow interested 
persons to me to remedy vtofaitions of Federal reguia- 
tiMK or permit conditions, can provide a uaeful 
compliance mechanism. [46] The Council recommends 
that the Seaetaty of Interior seek the establishment o( 
sodi a rlaht tmder the OCS Lands Act. 



LIABILITY AND COMPENSATION 

Even with the best technological safegiiaida, aooe 
OCS accidents are inevitable. Several witnesses at the 
public hearings recommended that the operators, not 
private diiiena, bear the eoeta of p^^dfaie fadiiiaa, 
tnkn eanaltka, and oHmt aoddeota. (47] 

Exhtino LMriiitv 

Interior Department regulations issued under the 
OCS Lands Act make leaaees flnandaly r e spon ai ble for 

the "total removal" of pollution resulting from drilling 
and production operations, if the lesne does not take 
neoessaiy cleanup measnies. the area supervisor ia 
authorized to do so at the lessee's expense. [48] 

Similarly, the Federal Water Pollution Control Act 
{49] prohibits certain discharges of oil and tiazardous 
fliAataneea and aMhoitan Pedetal Goveramant clean np 
at the operator's expesiae unless the operator dose ao 
"properly."^ These provisions do not apply, however, 
to offshore facilities beyond 3 miles of the coast or to 



pbtform shutins, i.e., bO production is shut down untfl 
compUanoc is aniucd; and rMommended nnes, appHcabk only 
iriM tiw orsialos fUlilo lastal auhewlbee wMy devissa. 

f Stale nnwvil rttats an idiliaiiitli as wal. If pai^ 

formed pursuant to the National Oil and Hazardous Substances 
Pollution Continfcncy Plan established under the act. There 
are limited exceptions to the operator's liability (e.g., acts 
of God), and tulan the dtKbufS lenilted from his wUlfttl 
ns^pnee oc l a j ici eeia et , tlwte aie edBn on tbe sn i eaa t of 
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any pollution damage beyond I 2 miles. 

Neitbei iIk Interior regulations nor the Federal 
Water Pbloiion Control Act pravidea for compenaatton 
to damaged private parties. The regulations state that 
such cases are governed by "appti«U>le law," and the 
FWPCA merely Indcates that it doea not affect the 
operator*! ofaUgationa to third parties. 

At kast three slates Maine, Massachusetts, and 
Florida- have enacted legislation providing for oil 
poUutioa KiMiity. [50] Unlike the Federal meanifes. 
al three allow private parties recovery Tur pollution 
damage within state jurisdiction (i.e.. within 3 miles of 
the coast).* The Maine statute establishes a $4 million 
letro W n g fund financed by Ucense fees on terminal 
facilities to ensure quick payment of claims, and 
Florida requires owners of ships and facilities to 
estabUsh evidence of fmancial responsibility. The U.S. 
Supreme Court recently upheld tfie Florida alatute, 
holding that there is "no constitutiunni or statutory 
impediment" to state liability requirements "con- 
cemtag the Impact of ofl apiUagea on FhMidnli hiieiett 
or concentt." (SI) The Court did not rule on poaaihlc 
li'Tiitations on the amount of recovery. 

Pollution damage resulting from the I tans- Alaska 
Pipeline and related tanker tnfTic wll be cowpe naa Me 
under the Trans- Alaska Pipeline Authorization Act. 
|52I It makes the holder ol the pipeline right-of-way 
'*strictiy liable to all damaged parties, public or 
prhnte " for polution dam^ reaultfaig from pIpeUne 
activities. For pubHc tnd private damages resulting 
from vessel discharges of oil loaded al a pipeline 
terminal, the vessel owner is strictly liable up to S14 
mSllon, and the aet cieelet a fund financed through 
levies on the industry to pQT supplemental damagat up 
to SI 00 million. 

Two International conventions negotiated under the 
auaplcea of the InterGoveinmental Maritime Comulta- 
tive Ofi-Mni/ution (IMCO) deal with liability and 
compensaUon for vessel- source oil pollution damage. 
The 1969 International Convendon on CMl UahOity 
for OB Pollution Damage places strict liability on 
shipowners for pollution danuige in the territory or 
tcrritunal sea resulting from the dtscharne of persistent 
ol from veaaeb cmyhig audi oil in bulk.t The 1971 
International Convention on the Establish nient of an 
International Fund for Compensation for Oil Pollution 
Dannge createa a supplemcuial fund, finaiKcd throu||i 
levies on oil feoehrera, to p«y damage chbta when the 

*Tha MaMBEtaHW alalala eavtn dbcharaBS beyond 3 
miles to flw eMnt that lhay caaae iamap vUhhi 3 



Civil Liability Convention is inadequate.* Neither 
convention has been ratified by the United States. 

In addition to Habflity under atatutes and tieatiei, 
some CX^ related poMutlon damage may be compen- 
sable under various common hi\>. liability doctrines. 
However, such recovery raises unresolved legal issues 
and difRcult proMema oif proof. 

AMMHIWIt 

There is no private party recoveiy under Federal law 

for pollution dannu'c from non-vessel sources or non- 
oil- vessel sources. Ihe slates are free to provide for 
such recovery for drnuga within 3 miles, hut most 
have not done so. 

Althougli additional state action may be useful, 
economic and administrative considerations in ciuuring 
adequate compensation and Annddly responsible 

defendants make uniformity desirable. The Federal 
Government should carefully consider the full economic 
aod anvifomnental ht^llcalioias of various types of 
ttaUttty-fault or no-faidt-and various means of en- 
surtng adequate compensation such as liability insur- 
ance for operators or a revolving fund financed through 
durgss on operators. In partfcular, conaidention 
should be given to following the precedent of the 
Trans- Alaska Pipeline Authorization Act. The Council 
recommends that a comprehensive Federal liability 
^itam for OCS- related oil apfll deanup arul damagst 
be estrtfished throu^ new leffstathm. 
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Nonce 



The project which U the subject of this report wax 
ipprofved by the Goveming Boaid of tlw Natkmal 

Research Council, acting in behalf of the National 
Academy of Sciences. Such approval reflects the 
Boud*s judgment that the project if of national 
impoctanoe and tppioiiriate with respect to both the 
purposes and mouioM of th« NatioiiMl RMMich 
Council. 

The mnnbai* of dw cocninilt«e aetoclad to ander* 
take tfdt prqiact and pff^are thii report were chosen 

for recognized scholarly competence and with due 
consideration tor the balance oi disciplines apptupiiate 
to the pnjiKi. ReepomfeOlty for the detaBed aspects 
of tMl leport rests with that committee. 

Each lepofft issuing from a study committee of the 
National Reieaich Goond le reviewed by an Inde- 
pendent group of qualified indhriduak according to 
procedures established and monitored by the Report 
Review Committee of the NatioruU Academy of 
Sdences. Dktiibatlon of lherepoftlsappraeed,by the 
President of the Academy, iqpon taHeftctoiy oonple* 
tion of the review procoN. 
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Summary of Major Conclusions 
and Recommendations 



1. THE CEQ REPORT 

The CEQ Report is a commendable and lueAllflnt' 
lisp towMd the devclopiiwnl of new ftdenl policies 

for OCS oil and gas resources in the Atlantic and the 
Gulf of Alaska. The Report is aptly described by the 
CEQ as an "agenda for action " and it will provide 
hiformetion md uaijfm oeefiil to efahntiom of 
future OCS prognine end projects. It docs not purport 
to be an environmental impact statement on OCS 
leering hi the Atlentic or Gulf of Afanica; rather, it wiH 
Km at a hel^ guide to the ImpuBt statement 
processes. 

The Committee recognizes that under the National 
Envbonmental Policy Act any federal decUon to 
develop OCS oXi and gas resources in these two regions 

must follow the preparation and review of detailed 
impact statements to forecast the kinds of environ- 
mental changes that wiD occur and to aaess the 
alternative policies availabk. Separate impact state- 
ments should be prepared for the leasing program as a 
whole, for the aggregate developments within each 
region, and for each spedflcleaiesile. 

Whflc the CVQ Report is a responsive advisory 
statement on future environmental policies regarding 
DCS oH and gas, the Committee wishes to stress the 
study's Hndted mandate as weO as its understandable 
avoidance of consideration of alternatives to our 
current national energy policy. At the outset, for 
emrople, tfw Report aooepts without analyris the 
advisability and practicality of Project Independence, 
the federal program to achieve energy self-sufficiency 
by 1980. Most energy experU believe that sudi a 
program will entifl immense economic disruptions and 
environmental costs and may not even be teclmictlly 
possible. Further, the Report accepu OCS develop- 



ment as an exclusive activity of the private sector 
without examining various IsglBlathe proposals for a 

federal ofl development corporation or for other public 
development entities such as exist in other countries 
that produce oil and gas. Wc concur with the condu- 
Sim of the CEQ Report that development of OCS oil 
and gas and environmental protection need not be 
mutually exclusive objectives. However, the Report 
relies on the precept that continued annual growth in 
cneigy avalabillty to the year 2000 end h^rand Is 
accepted public policy The Committee believes that 
these assumptions should be challenged by all con- 
cerned with die devdopment of a viable, lonfterm 
national energy policy. 



2. RESOURCE INFORMATION 

The Committee recommends that the federal 
government obtafai and make public aO information 
about natural resources necessary for informed 
decision- making on nntional energy policy. In particu- 
lar, the federal govcnunent should publish the best 
detailed estfanate of our OCS reserves of oil and gas. as 
has traditionally been done for other energy resources 
such as coal and oil shale. Existing sources of informa- 
tion can be used and additional field programs initiated 
applyhig advanced tedinologies such as the "bright 
spot" tcchnicjiic :is discussed in Section ill. Tlic data 
can be obtained either by government agencies directly 
or by purchase fhmi commerdal sources. We recogniie 
that Implementation of this recommendation wU 
transfer to the public the burden of exploration now 
borne directly by industry, but we suggest that 
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appropriate adjustJiKnu in bidding and leasing policies 
can lie deviled to recover thk cost •qiiHably. 



& RANKINGS BY RELATIVE DEGREE 
OP ENVIRONMENTAL RISK 

The Committee concludes that the criteria used by 
the CouncJI in nnklng potential OCS devdopmnt 
areas by the degree of relative net environmental risk 
are inadequate and incomplete. We agree that develop- 
ing the Gulf of Alaska areas entails high risk, but 
queatton tiw baiei for the relative ratingi of Atlantle 
OCS areas. The ranking criteria used were limited to 
the predicted probability and simulated trajectories of 
cfl spills, the incidence of unusual natural phenomena 
in each area, tlwdiitaiioe of the raeiNiicede«eiO|>amit 
sites from shore, regional economic benefits of related 
onshore developments as measured by employment 
and vahie of production, and projections of regional 
eneiBr needs. The bases on which predictiool of tfw 
movemant of oil spills have been made are uncertain 
and therefore these results should be vievrad as having 
only Indted ntiity. Moreover, a note adeqoate ooo* 
sideration would have included additional criteria for 
which data already exist: the effects of spills and 
discharges on offshore marine environments, evaluation 
of natloasl economic benefits and costs, snd eltenMh 
tive uses of OCS resources. There are also intangibles 
that should be assessed, such as the social costs and 
benefits to the quality of life that result from resource 
development The Councfl's relative ranking of areas 
might have been different if they had included such 
cliteiia. For example, if a measure of the importance 
of piesent and potential a lte iu i tive uses of the OCS for 
both domestic and foreign corrrniercial fishing had been 
considered, the Georges Bank might not have been 
ranked as the area subject to the lowest relative risk. 



4. ENVIRONMENTAL PROTECTION 

Stringent environmental control measures are man- 
ditoiy Id any OCS development. We concur edtfa the 
rBoommsndattons of the CEQ Report for inyroving 



technology and lor eiuuring its effective use through 
apprapilate leyihtkwi and enforeement. Policies for 
regulation and enforcement should rely as extensively 
as possible on incentives to the operators to maintain 
high levels of envlMMHMMMal peolscthNi and hl^ 
standards of safety in tiwh own lateiest. The full cost 
of implementing the measures recommended should be 
included in the costs of the crude oil and gas produced. 
Some addMoaal rdated reconunendatioos of the Com- 
mittee are prseented in Section V of tliis critkiue. 



5. COASTAL ZONE MANAGEMENT 

The Committee suggests that dedriOBS concerning 
the development of OCS oil and gas resources involve 
the broadest possible base of participation by indivi- 
dual cttkMis sad local, state, and fedetal sfsiides. In 
partkular, we concur with the recommendations of the 
CEQ Report that state coastal 7.one management 
agendas be given full opportunities to cooperate with 
Msnl sjsnriss hi dwlinin. psspaiing, and rsvlewfaii 
environmental Impact statements and that these 
agencies should jointly partic^ale in developing state 

The Coastal Zone Managemsat Act of 1972 en- 
courages but does not require states to develop such 
plans. Development of OCS oil and gas is cleariy a 
natkmsl conceni* bM its tanphmentatloa nnist be 
carried out in ways that conform with state regulations 
and coastal zone plans. The impacts of OCS develop- 
ment on coastal zones, inchiding the impacts of ports 
and related industry, can be minimized by careful 
planning. Unfortunately, few states or local jurisdic- 
tions, if any, have adequate capacity to undertake and 
sustain cQinprshsnslve plsnnlng of the scope and 
(|uality required to realize the onshore development 
opportunities and minimize the risks inherent in OCS 
resource use. Tixrefore, it is imperative that an open, 
effective faistitutioml {banning structure be created and 
adsqjnately funded that wQl utilize the capabilities of 
federal, state, and local governments. Decisions within 
that proceu on land use planning and regulation should 
nflset aatfonal as as lagioiial anviionmental. 
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I. Purposes 



bi his message to Congress of April 18, 1973, 
Praiident Richard M Nixon requested that the Council 
on Environmental Quality (CEQ> undertake, m consul- 
tation witfi tiM NMloMl AoadMiiy of Sdmoet (MAS) 
and Federal agencies, a study of the environmental 
tmpacU attendant to oil and gas production on the 
outer oonttaental ahdvN (OCS) along the Atiantk 
coitt and inth« Gidf of Alatki. 

As a result of this request, the NAS. through the 
Environmental Studies ik>ard (ESB) of the National 
RsHtrdi Comoil of the Nettonal Academiee of 
Sciences and Engineering, convened mad hoepmHin 
M:iv, 1973, to review the outline of the study proposed 
by the CEQ. Subwquently, the CEQ contracted with the 
NAS to prevMa Ibr a fimnl eonnillatlva aid lewiew 
OOannittee under the auspices of the ESB and its parent 
body, the Commission on Natural Resource*. Ihe 
memben of tfaU conntttae aia Hitad tai AppenAx 1. 

One porpoae of the oomultatlve and review com* 
niittce of the NAS was to provide for the CEQ a 
continuing review for the duration of the study of the 
p ioce dy ie e . work phm, comtiaelon* reports and ottiar 
documents obtained by the CEQ for the purposes of 
the study. In addition, a critique of the final report of 
the CEQ was to be prepared and submitted to the 
President wMh the CBQ Report. The appohitMent of 
the NAS committee, its deliberations, and the formula- 
tion and review of its reports were all conducted 
according to standard procedures of the Academy . 

in the course of discharging its duties, the NAS 
committee met jointly with the staff of the CEQ on 
three occasions, once to review the CEQ study plan, 
ooce to laviaw the wofic of contraetonand a propoaed 
outline of the CEQ report, and once to critique their 
draft report. The Chairman of the committee and 
members of the Council met twice to discuss the study 
and the role of tiw NAS in it. Several memben of tiie 
oommittae and the MafT pnrtidpatad hi a dte virit to 



oil and gas facilities in the Santa Barbara Giannel. The 
NAS Project Officer also participated, at the invitation 
of the CEQ, in a field trip to offshore and onshore 
ftcOitles hi the ddf of Mexico arranged for the 
Council members and staff by the United States 
Geological Survey. The respective staffs of the NAS 
and tlie CEQ maintained close contact throughout the 
period of the st&dy. 

This critique is the result of the committee's 
activities under the terms of the contract betvraen the 
CEQ and the NAS. Its purpoie it to provide a guide for 
assessing the environmental pfoblena attendant to 
development of OCS oil and gas resources and the 
effectiveness with which they were treated in the CEQ 
Report. Moet of the direct anvironnientaltanpacts have 
been addressed in the CEQ Report However, some 
broader issues of national policy on the development 
and management of OCS ofl and gas reaouroes ivere not 
covcfcu Recognizing the limits of the study as 
mandated to the CEQ, the NAS Committee indepen- 
dently chose to address in its critique those associated 
problems that it bdievss to be important and hi the 
public interest. 

The critique is organized to address the following 
major iasues. Section 11 describes a perspective of OCS 
oO and gas in the context <^ national energjr policy. 
Section III assesses present knowledge of available 
resources and environmental conditions. Section IV 
describes the nature of the ecologica] and re^onal 
economic impacts attendant to OCS development. 
Section V assesses the evaluation of risk and the 
adequacy of technology. Section VI discusses iiutitu- 
tionsand public poHcy. 

The committee acknowledges the assistance and 
cooperation of the staff of the CEQ in the conduct of 
its work, in particular the Study Director, Dr. Stephen 
I. Gags, and tiia Study Coordtaator, Mr. Brace A. 
RntamaelL 
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II. OCS Oil and Gas in the 
Context of National Energy Policy 



FUTURE ENERGY SUPPLY AND DEMAND 

Any projection of the growth in demand for energy 
in the United States contains substantial amounts of 
guessworl(. Ttie C'bQ Report has dune a service by 
emphasizing the wide nuige of valiies that can emefge 
from plausible assumptions. The Report presents three 
estimates of total energy consumption in the United 
States in the years 1985 and 2000.' These estimates 
project oonmmption for the year 2000 to b« 192 
(high), 166 (medium), or 121 (low) quadrillion British 
thermal units (Biuj. by comparison, consumption in 
1973 was 75 quadrillion Btu. In our view, the medium 
and low estimates probably bracket what will happen, 
since the liii;li fstimate accounts for neither potential 
energy conservation nor the elTecis of mcreasing 
energy costs. The medium estimate is consistent with 
an annual growth rate in per capita consumption of 
about 1.8 percent, which is slightly greater than the 
average annual growth rate during the last 25 years, it 
is also consistent with an annual tanprowmmt In the 
efficiency of energy use measured by the real Gross 
National Product produced per Btu coiuiuned-of 
approximately one-hair of a percent, about what has 
been achieved on the average in the past two decades. 
ITie low estimate would require a lower growth rate 
in per capita consumption and greater emphasis on ef- 
fkient energy use. Tlieie ate no technical obstades to 
achieving more economy in energy use, but the im- 
plied restrictions on energy intensive forms of con- 
sumption may be painful. 

Substantial additional supplies will be requbed to 
attain any of these levels of consumption of energy. 
Indeed, because oil and gas reserves are subject to 
continual depletion* the amount of new reserve that 
must be found each year exceeds the rate at which 
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demand for oil and gas grows. There are in the ground 
ample alternative sowcm such as eoal and oU shale for 

meeting the expected demand for energy for the next 
100 years, even without imports. The problems are 
getting them out of the ground and using tlicm in 
environmentally acceptable vnys. Laige reserves of 
coal, oil shale, petroleum, and natur.il gas can be 
supplemented by nuclear power and such novel sources 
as solar and geothermal energy. 

The pettem of increasing energy prices will prob- 
ably continue and may lead to so large an expansion of 
production of oil and natural gas from current produc- 
tion sites' that much of the anticipated growth in 
demand for these fuels can be met from these sources 
alone. Such an expansion in production, however, 
yields net economic benefits largely at the margin. New 
reservoirs of oil or gu have the potential for producing 
very much larger net economic benefits per unit of 
output; exploration in new areas frequently results in 
the discovery of reserves of oil or gas that can t>e 
produced and transported lo a auuket at a cost 
considerably below the market price. This potential for 
large net economic benetit is one of the most attractive 
features of OCS exploration, and delsnnining the 
extent of OCS oil and jss l e m i wi i h oi a d be i plioiity 
goal for the nstioa. 



0C$ OIL AND GAS 

Ihe significance of the oil and gas deposits under 
lite OCS is inevitably conjectural, tt depends both 
upon the trend of coMsinitption. which can be foreseen 
only roughly, and upon tlie si^c of the resource in silu, 
which' ennol be estimated accurately without a great 
deal 9i seismic exploiatlon and exploratoiy drilling. 
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The raxige of pooibiUUes described in the C£Q Report 
b tadktted in Table I. Oa tfie btrii of the medhim 

projection for consumption and the high estimate of 
OCS yield, the OCS could supply about one-fifth of 
duineslic consumption of crude oil and natural gas in 
tk* year 2000. Given Aa mora pwlmimc yield 
estimate and the same consumption rate, the OCS 
would supply less thao one-tenth of consumption in 
2000. Although tfaw fttiot indicate the plausible 
cedar of — piiiwia, aetnai avants may notconfonn to 
the suggested range. In appraising the signiRcance of 
OCS contributions, it should be kept in mind that the 
<A mi0» tmrntem anJar <n OCS te anitai 



TABLE I. CEQ Projections of 
Comumptlon and OCS Production of 
Pttroltum and Natural Gas 



(M (mBliona of barratsAtoy) 



low 

OCS production Mtimate^ 

high 
low 



24 
14 



3.0 
1.0 



ao 

12 



6.5 
2.5 



Natural Ooa(biWora of cubic faat/day) 



madlum 



OCS paoAictlon Mtawii^ 



high 
low 



75 
76 



3.6 
1.2 



SO 



18.0 
8.0 



*Adaa«ad from tha CEQ Raport CiaiMar 3. Tha 

energy content of a barrel of oil is about 5.800,000 
Btu, and that of a cubic foot of natural gas is about 
lOSDBtu. 

^EQ Raport Chaplir 7, tottl for all four ragiona. 



The possible importance ut OCS oil and gas can also 
ba aaaaed by an acoooroic analytit to deteimine 
whether a potential economic gain, exclusive of unde- 
termined environmental and social costs, appears large 
enou^ to be capable ut more than balancing these 
coata. Such an analysis also provides a basis for 
compnrinp the potential economic benefits of develop- 
ing alternative energy sources instead of the oil and gas 
of tha OCS. 

The CEQ did not consider an economic analysis as 

part of its charge, so we have made one based on their 
data and on assumptions and methods described in 
Appendix U. We have aimmed that durtag their 20 
year lifetimes, the OCS fields will produce amounts of 
oil and gas that are intermediate between the high and 
low production cases used in Uie CbQ analysis. Using 
S8 par barrel for oil and S.7S per Ihounnd cubic feet 
for gas, the gross lifetime revenues from the OCS fields 
amount to about S240 billion From this amount the 
costs of exploration, dcvelupnient, and operation of 
the flaldi mail be wbtracfad. A diacoiuit heUu muA 
also be applied because the recovery of theiaaawoaia 
spread over time and a postponement of its availability 
reduces its value. Taking into account the assumptions 
of Appendix 11, we find that the contemplated 
development of this resource probably would have a 
net economic value of roughly ibO billion. 

This would be a large return which would have the 
potential for offsetting the economic costs to other 
industries, such as fishing, recreation, and louriwi, that 
might suffer us a result uf the development. Although 
we have no means for judging the economic reductions 
that will be suffered due to OCS oil and g.is opcnitions, 
we believe that if precautions are taken, they may not 
be an appreciable portion of the estimated national 
economic benefits of produdng the petroleum re- 
sources. 

The enhancement of our national wealth from OCS 
development can also be significantly offset by non- 
monetary considerations. However, these social and 
environmental costs cannot necessarily be equated with 
purely economic values. Thus, even if large quantities 
of oO and gu can be developed with large economic 
benefit, it is not clear that this would be in the 
interests of the nation or of any particular region. 
This is especially true when it is not known whetlier a 
similar in vestm e nt in aome other potential aouice of 
energy would not yield the same, or a larger, net 
economic value at smaller social and environmental 



Analyris of die eoita and beneflla of employing 



197 



Copyrighted material 



petroleum as an energy resource as opposed to other 
UHs b ibo iwoemry. ApproxinntBly 10 percent of the 
products or refined crude oO presently become such 
commodities as lubricants, grcnses, and asphalts, and 
feedstucks lur petrochemical industries such as plastics, 
Vntbetic fibers, medlcinab, pettlddfls, and fertillzen. 
In the event that substitutes for petroleum in the 
manufacture of such products are unavailable, the 
contumption of oil and gas for energy needa cotdd 
conceivably deprive future ganamtlons. 

It is essential that the net economic 'nd social value 
of the full range of alternatives be coiuidered before 
major policy dedriona are made about the OCS. Such 
an analysis of alternatives was not performed in the 
CEQ Report. For each alternative the economic, social, 
and envirotmiental drawbacks sliuuld be weighed 
againat the anticipated national economic beneflta of 
development. Furthermore, such analyses should be 
conducted for both national and regional resources. 
For example, an appraisal of the development of the 
GeoigBa Ihmk (or petroleum reiouicaa should consider 
its value as an international fishing grounds and the 
value of areas adjacent to it for recreational uses. 

THE DISTRIBUTION OF 
COSTS AND BENEFITS 

In evduatlnt the co m mercial exploitation of any 

national resource, the Committee suggests that it is 
important to consider the distribution of costs and 
beneitts as well as their total values. The principle of 
such in appraisal should be that no one bears more of 
the cost than accrues to him as a benefit. A subsidiary 
consideration should be that benefits be widely and 
equitably distributed. 

In the case of OCS oil and gas development, the 
environmental costs will be borne by all who derive 
pleasure or proiit trum the affected portions of the 
environment in its present state. Compensation should 
be ghwn to thoae who can demonatrale the moat severe 



prospective losses. Some degree of justice can be 
obtained for the rest of thoae alTected by assnring that 
adequate piyments are made Into the national tfeasttiy 
in the form of lease bonuaes and royaltiea. 

NATIONAL RESERVES 

Optimal timing of the axploitatian of a raservo, 

once it is identified, has received inadequate considera- 
tion both by the CEQ and by the NAS committee. A 
reserve in titu is a stockpile, availabie for use in an 
em erg ency or as a hedgs againat fiitont demand for 
feedstocks. An underetanding of the costs of maintain- 
ing a reserve in the ground in varying stages of 
laadiaMS is Meded. bi nnny Inslaneaat audi aatratcgy 
may be preferable to above-ground atorags of huge 
reserves, a topic beinp, discussed as a strategy to 
decrease the nation's vulnerability to foreign boycotts. 
We do not Icnow which of the various underground 
reserves are best suited for stand-by roles of USllOUa 
kinds. It is possible that such a problem can only 
receive adequate scrutiny when exploration is divorced 
from pfoductioii, a situation fu from today"! pattena 
of leasing. 

PUBLIC POLICY 

The Committee assumes u a prfaidple that public 

policy should be establi^ed with maximum participa- 
tion of the public and based on the availability of the 
most complete and accurate information obtamable. A 
oorolary to Ms pilndpla ia that the moat oompleto 
and accurate information sliould be available to the 
public. The facts on which policy is based sliould be 
disaeminated aa widely as possible and tfidr impllea* 
tions carefully and dearly detailed. The raoowttnanda- 
tion of the CEQ that the public be encouraged to 
participate in the preparation and review of OCS 
tanpnct stateroeots, espedaBy ftrou^ state and local 
plannbig agendea, is moat wsleoma.^ 
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III. Resource and Environmental 

Assessment 



A rational policy for the development of a natural 
resource requires knowledge of the amount and avail- 
ability of llie nwMiiM, die Mdil and economic 
changes rcifulred by or attendant to the development, 
the cnviromental constraints that will influence the 
technological operation, and the environmental 
danqas tint wfll lenilt. Tliis Mctlon ii coneemed witli 
the inadequacies of current assessments, of both oO 
and gas resources and of the environment lilccly to be 
affected by their development. 

OIL AND GAS RESOURCES 

The amount and location of mineral resources in the 
United Stales are only partially knovm, because the 
lequifed exploration hw lieen eonducted moelly by 
private interests. For economic reasons, private in- 
dustry seeks the least expensive resources that are 
avai!al)le worldwide and has tittle incentive to prove 
lewnwi to meet demand for more than a decade hi the 
future. In particular, the federal government has not 
viewed the systematic determination of the availability 
of oB and gas resooicei it mfRdentty ottiGal to 
national gonb to warrant tlM allocation of more than 
minimal resources for thai purpose. As a con<icqucncc, 
assessments of the national treasure of oil and gas, 
indttdhig those reviewed hi flic CBQ Report, an little 
moie than sophisticated guesses as to how much 
leaoUIOe is available, even, in some extent, in explored 
aieat. The Committee wisties to stress the uncertainty 
that cwiently pravafls in diese catini^ of ofl and gas 
resource availahility. 

However, the application of modern technology to 
oil and gu exploration can change tlUs situation. One 
audi tedmolny is oonpttler enhanoimnit of "iNight 



spots" that positively identify the presence of fluids 
with low sound velocities such as oil and gas.^*'^ Just as 
dgnal processing by comptiter can reduee a jumble of 
light and dark into a detailed picture of the surface of 
Mars, <;o loo can the "bripht spot" technology of 
seismic exploration mentioned in the CEQ Hepurt now 
leveal in many pbees whether potentfai} geological 
traps contain oil and/or gas. Drilling is not required in 
the application of this technology. While the informa- 
tion tiuit can be acquired does not necessarily tell all 
that would be uaeftd to know about undrilled fields, 
the knowledge to he pained from seismic exploration hs 
now significantly greater than in the recent past. 
Ptarthermoie, we believe that it b reasonable to expect 
that future improvemenls in diis and other technologies 
will not only provide even more detailed information 
but also do so at reduced cost. Thus, we suggest that it 
Is now pOMible and hiaeasingiy practtcal to swvey our 
national tieasim of oil and gas. 

To accomplish this goal wc therefore recommend 
that the federal government acquire and make public, 
togstfier with supporting data and amdyris, the best 
possible esiimntc of our OCS resources of oil and gas 
based on the new techniques, just as has traditionally 
l>een done for other energy sources such as coal and oil 
sliale. This estimate can probaUy be obtained rapidly, 
and while the data processing is expensive, the cost is 
relatively low compared with the potential benefits. 
Mora accurate taiformation regardbig the nsoufce 
potential will facilitate not only the formulation uf 
national energy policy, but also the assessment ot 
environmental impacts. Since the amount of resource 
le 1011 detetmlnes at least the maximum possible rate 
of production, it indicates the maximiun expectable 
environmental impact as well. Furthermore, the re- 
source is limited, and if we an to avoid the economic 
crises associated with the exhaustion of reaources, we 
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must plan their use with their ultimate depletion in 
mind. Such pbmdng can only be undertaken If a 
reliable estimate or the total resource exists. For 
example, at the CEQ's high production estimate, the 
resources presently estimated to lie beneatli the 
Atlantic and Gulf of Alaska OCS wwM be neatly 
exhausted by the year 2000. 

Yet another uncertainty that should be daiified in 
order to undentand tlie lelattve economic importance 
or developing new OCS resources is the degree to 
which the rate of production of oil and gas responds to 
market prices. During the course of the CEQ study, 
world prices for oB dian§Bd markedly. Few obser ms 
expect these prices ever to return to the level existing 
early in 1973. Higlier prices stimulate increased activity 
from several sources: increased production from exist- 
tag welb ta eilaMMird flelda» drffltag of new weDs to 
established fields, and development of synthetic oil and 
gas from other mineral resources, all with accompany 
tag environmental effects. Increaiiiig prioaa nay delay 
the need to develop completely new teMVicei audi as 
the Alaskan and Atlantic OCS. 



THE ENVIRONMENT 

The availability of more accurate information re- 
gvding resource potential has implicatioru for the 
asienment of Impacts as todlcated above. The amount 
of impact will become greater as the magnitude of the 
development increases. Obviously, it is also necessary 
to asse* the alale of die environment Hkely to be 
affected, including die land, the air, and the water. 
Such an environmental assessment should be designed 
to allow for both qualitative and quantitative evalua- 
ttona of bnpaels. Qudltative teformattan often reflects 
social values but not the biological impact of an event 
on an ecosystem. Quantitative estimates should be 
nude so tliat risks can be calculated and decisions 
based on these cakulatloaa as weQ as on soctal values 
when indicated. 

From the CEQ study, which was based on existing 
data, and on the basis of its own understanding, the 
Committee agrees with the CEQ that present knowl- 
edge is inadequate for assessing thoroughly the likely 
physical and biological consequences of OCS develop- 
ment activities on die eovironmentt ta (|ueatlon. 
InfiMmation is available ta varying degrees of convMa* 
ness. For example, the topography of coastal areas b 
well-known. However, weather conditions, sea state, 
and ocean currents are only partlafiy known and do 
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not provide an adequate base for assessment, design, or 
opeiation ta every area. The fbncthmsl dynamka of 

the ecological systems of estuaries, marshlands, and 
open waters and their interrelationships are compli- 
cated and differ in various geographical areas. In some 
areas the systems have not been adequately described. 
We, tlicrcf<irc, recommend that a vigorous effort be 
initiated to expand knowledge of the physical and 
biological environments and die ecological systema 
likely to be afTeclad. In particular, we agree with the 
CEQ Report recommendation that potential impacts 
on commercial fisheries should be evaluated before 
development baitaa.' 

A catalog of environmental pannwiers such as kxal 

air and water quality indices, meteorological condi- 
tions, acres of land in selected uses, and species of 
plants and animals is necessary, but not sufficient for 
an environmental assessment. Further understanding of 
the productivity and value of discrete ecosystems 
should be developed. Such an evaluation requires an 
undentaodtag of the complex taterrsiationridps be- 
tween living i^ants and aninuls and the physical 
envinmment ta an area large enough to be distmguish- 
aUe as an ecological system. While it is iicqucudy 
useful to dassiiy ecosystems gBographkaOy tato 

marshes, estuaries, offshore areas, and so forth, it is 
also iinportant to recognize that within each classitka- 
tion there are both similarities and differences. For 
example, although tatertidal areas consisting of manh> 
lands and shallow estuaries generally arc highly produc- 
tive of renewable resources and serve as important 
nunery grmmds for fiihartea. not si of these areas 
consist of the same typea of plants and animals or the 
same types of interrelationships. Thus, some may be 
more sensitive to environmental clunges than others. It 
li fanportant, dierefove, that each ecoysfm be 
assessed with respect to its uniqueness of character and 
its productivity, as well as its econcunic and social 
value. 

Yet another parameter of each ecosyatam shodd be 

assessed' its spatial extent. It is conceivable that some 
areas, although they represent only a small percentage 
of the area of tlie ocean or of the coastal zone, are 
sufficiently important Wclogteally to pndHde any 
serious development in their immediate vicinity. No 
such areas have been defined in the CEQ study, but 
they may yet be Idenlifled aa uadantanding improvea. 
Conversely, less producttwa nd fendttva anas, whMt 
experience indicates that recovery from oil damage may 
Im rapid, could be considered less vulnerable to intru- 
■on inn maiBiOKa noio i c B o pia iw lor navaraimNnT. 
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EcoBomic cviluttian of a puHctikr dboete eco- 
system diotild be directed toward analyzing its renew- 
able resoufces (iu fisheries in particular) and its 
relatioiMhip to other areas, e^, as a nursery ground. 
For wMiifh. tfw LouUmm dalla aad maiMndi ara 
considered the controlling Factors for fisheries produc- 
tion in the northern Gulf of Mexico. The Chesapeake 
Bay area hai a dnBar raUtMmdiip with the mid- 
Allantic legiaa and, wltlMNit doubt, thave aia olliar 
such areas along every coastline that can be similariy 
iidentified as critically hnportant to production of 
iiMOTbIa iMoiuoei. 

Any stress that seriously alters the dynamics of an 
ecosystem should be avoided, since critical changes in 
its productivity may result. On the otlier liand, specific 
tjfPaiM may be aubject to varying depaea of natmal 
stress, such as a decrease in the salinity of an estuarlne 
system due to unusually heavy freshwater runoff. A 
system operating normally can overcome and repair 
tan^Mcaiy loiiea of Its renewable roouroes bi varlaUa 
but laaiombfe periods of time. Therefurc, the danger 
of anvironmental intrusion by man is not necessarily 
the temporary loss of popdatlona but ralhar the Um of 
or permanent change in the dynamics of the Qfslan 
that supports its productivity. For this reason studies 
of the recovery of ecosystems from catastrophic 
damage landting ftom natural stiaia an particulaily 
critical. The Committee therefore recommends that, in 
order to improve the base of knowledge necessary for 
understanding and assessing the impacts of man's 
aethrltlaa, data be developed to estaMish the natuid 
ecosystem dynamics associated with production of 
renewable resources, with particular attention given to 
the dfeett of leaaonal and oocasiona] epiMidic changet 
in environmental parameters. 

Ecological studies of an area that might be affected 
by OCS development should be conducted while plans 
an dewtoptng for expforation and enghweifng. to that 
dia poaribla afliMla can be evaluated before significant 
impacts occur. The ecological data can thus help to 
evolve the system, raliier than to impede ultimate 
devdopment actlvitiea. in particular, the coaitlfaie and 
lamf*l>aKd services can he planned well in advance of 
construction to assure minimum adverse effects. 

An essential element in a decision on OCS devdt^ 
ment la the definition of the physical environmant: the 



oombinationa of waathar, sea states, and ocean cur- 
rents. These data, in greater detail, are also vital for 
design of structures and operating procedures, for risk 
evaluation, and for safe and economical operation. 

TIm avaBable physical data are more extensive for 
the Atlantic than for the Gulf of Alaska OCS. 
However, since these data are for the most part 
otflaetad by diore stations or merchant ships, th^ are 
not optimal for design of OCS histatlatioM or for 
providing the warnings or modifications necessary for 
operations. In order to define the environment 
properly, carafiiJly located buoys aie needed to make 
ObaenMloM axloiding over time. For example, mfor^ 
mation on ocean current profiles and their response to 
changing wealiier conditions may be needed to design 
towers or bottom- mounted storage or to develop 
operational strategies. 

The MIT study of oil spill trajcctoric!; conducted for 
tlM CEQ calls attention to Uie fact thai data relating tu 
the transport of oi didcs by winds, waves, and ocean 
currents arc inadequate.^ Furtlier, it cniplmsi/es that 
model calculations based on present understanding of 
tnnsport mechanisms are highly uncertain. Neverthe* 
lasa, these calculations arc used as the prfanary criteria 
for rank ordering of the OCS Atlantic coast devclnp- 
ment regions in the CbQ Report. We conclude lliat this 
lallance is not justified, and Oat more compreiienBlve 
studies are needed before adequate predictive models 
can be made. The major limiting weather and sea 
conditions should be described thoroughly through 
analysis of selected case studies. Experimental model 
calculations should be checked qrsteniaticaDy against 
the results of field experiments. 

It it clear that the avaflable data do not recommend 
the development of OCS resources at the present lime 
in the Gulf of Alaska. Fin;t, data on weather condi- 
tions, sea states, ocean currents, ecological system 
dynamics, fiaheiies laaomces, and the sensitivity of 
indigenous spedes to ad pollution are not well known. 
Second, operating conditions due to weather and sea 
stales will be ditikult, because storms arc frequent, and 
their forecasts are less reliable. Third, the economic 
and social impacts of development on Alaskan coastal 
communities will be extreme. Finally, the frequency 
and severity of earthquakes and tsunamis in the area 
poee costly pfoblems hi englneeiing' 
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IV. Ecological and Economic Impacts 



OCS oil and gas development, including the asso- 
ciated industrialization on land, will have ecological 
and economic impacts both at sea and ashore. These 
impacts may or may not be desirable or acceptable. 
Chronic and accidental discharges of oil and other 
pollutants and changes in the uses of land and water 
wfll came both tempoiaiy and pennment diaagM in 
die environment. Local employment opportunities will 
be created and displaced with varying effects on the 
economic and social Ufe of the affected communities. 
Although luch impacts are intetidated, they are 
divided somewhat aitiflcially in this section into 
ecologica] and economic categories. 



ECOLOQICAL IMPACTS 

Both permanent and temporary stresses can cause 
ecological impacts. Permanent stresses result from 
development of liarbon and constniction fiKdities, 
placement of platforms and pipelines, dredging and 
filling operations, alteration of drainage patterns, and 
construction of refming and petrochemical complexes. 
Chronic poDution by the operatiofial disduuge of 
brines from active fields may also be consideiad to ba 
permanent, since these discharges which also contain 
some oil -continue and actually increase with the age 
of fta fMd. Psiroaiwnt affacts may ba further lub* 
divided into direct, indirect, and associated problems. 
EHrect effects involve the permanent loss of land or 
water bottoms to structures, dredging operations, and 
9p<A plaoemeni. Indiiact, affoH, irfildi cause the 
greatest damage to ecosystem dynamics, are broader in 
scope, involving changes in water circulation, salinity, 
tnUdity, ifid chronic poButlon. ANodated affoeli 
invoha a multitude of changes in land use, air and 
water pollution, and other problems resulting from 
such secondary developments as construction of in- 
duitrial complexes and housing, mi diifts of popula- 
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tions to or within the coastal zone. 

Temporaiy eccdogical impacts are generally asso- 
ciated uMi accidents such as well blowouts, loss at 
drilling muds, and oil spills. These occurrences can ba 
costly and destructive and reduce productivity of the 
impacted area. After a variable amount of time has 
elapeed, the affected ecosystem generally wdl recover 
to a point where the normal Uota and aco^item 
activity are restored. 

The significance of such impacts may be measured 
by their spatial extant and 'fia langdi of time m<|uhad 
for recovery. The recovery ime depends not only on 
the species present in the . ea and their interdepen- 
dMda^ but dio on the perastenoe of the pollutant in 
lha amdfonment. As indicated hi the CEQ Report, lha 
persistence of oil in the man.ic environment is still 
poorly understood.^ Conflicting observations on the 
p ani rt anc a of oB and itslonfterm efTeets on the load 
ecosystem abound in the published literature. Evidence 
exists for rapid degradation and dispersal of oil by 
natural processes. On the other hand, there is also 
afidanca of oontimdng Impaeti due, for anmpla, to 
periodic releases of hydrocarbons that have l>een 
incorporated into sediments, where they can persist 
unchanged for long periods of time. We suggest that 
die quaationa nirrounAig the p e r a h twca of ofl hi the 
marine environment should be resolved through careful 
and intensive investigation before irreversible damage is 
hifllcted on biologically and aecaomically MUlth*, 
areas. 

Having determined the nature of the temporary 
impacts, it is important to predict the frequency with 
which they occur. The CBQ study haa ravoalad 
interesting and useful statistics on the probabilities of 
accidents.^ These statistics should lead to a further 
analyiia of the causes of faflures, both physical and 
operational, so that technology can be daw l oped and 
implemented to reduce their recurrence. 

Accidental spills should also be analyzed for the 
pfobabfllty of nachmg an ecologicaUv MMflba ana. 
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Thii ptobibaity depends upon the locttfon of tfM 
mm, the lypt and amount of p<41«fl(w, fhalocatian 

of the ecosystem affected, and the season of occur- 
rence. The size of the spill and the extent of the aiea 
liliwitd would bo important ta onlwrtint tanpnct 

on the function or productivity of tfaa ana. The CEQ 

study has addressed these problems for accidental spills 
at possible production sites offshore and for selected 
local ama bnaad on Iha work paifonnad by MIT.' 

The probability of localized impacts based upon 
computed drifts or trajectories of oil slicks using 
historical wind and weather data could be helpful in 

or locations for <;!i tire- based pipeline terminals, trans- 
fer facilities, or refineries. Howevar, u noted in Section 
III.thedataonvMeh thettodyiibaaadarelnadequata 
and the model uncertain. The probabilities in the CEQ 
Report are based on a large number of simulated 
trajectories using hypothesized mean currents and 
atodiaatlo wln(li« Tha mallMiiialical ibMilalion tvwa 
checked against drift bottle data that may or may not 
have meaning for the tracking of oil spills. Because the 
mathematical and physical modala of the tranq>ort 
iw a c ii a i i l m an thamaalvaa u n c a rta ia, wa do not have 
confldence in present capability to predict the proba- 
bility of localized impact due to the movement of oil 

We widi to emphasize that for a particular spill at a 
given time predictions of the probability of that spill 
reaching a particular location may be misleading. Since 
iptti are not axpaetad to occof fko(|uantfy, flia dagna 
of risk will be determined by the actual weather and 
sea conditions at the time of the accident and for a 
period of time following it. 

Tht tejtfcUy of cnide ol and its fracUon li abo 
little known and poorly understood.'*^ Most of the 
literature on toxicity hu evolved from labofatofy 
expazlmanti or from heavy tpMs into mMD areaa. An 
awahiatlon of the toxicity prcMem should account for 
the amount of oil spilled, the proportion of the toxic 
fraction, the total volume of vrater polluted and its rate 
of rqdacament, and tiw aurftea area invdved. TMi 
type of analysis over many variatioru of the environ- 
mental paiamatan doaa not axM, aa the CEQ itutty 
implies. 

A dioromfi aaolwlSon of an od ^HH Impact on an 

ecosystem, its productivity, and economic structure, 
requires estimation of the size of the spill, the 
piobabllity of oil reaching the area, the physkal and 
UoloiM affects of the ofl. lu perriilanoa In the 
amfiomnnit, and tha raaUance of the acoQntam to the 



kitnnlon. The mlllanoe of an ecosystem k detennfaiad 
by ita tatemal d^ifnanka. As we indicated in Section 
111, some systems, for example, estuaries and deltas, 
have inherent dynamic characteristics that permit them 
to withataad M^dy varWde and aeannal cfaangaa ta 
their natural environmental parameters. In specific 
cases these natural fluctuations can be so great that 
they oversludow any effect from either chronic or 
aoddaotal ipffla ihna fu obaarved. Many commurdties 
and species are transient; their appearance and disap- 
pearance by season or by some other short interval of 
time may obecwe the impact of a localized and 
lamponny itiaai Iran ofl. Even aanmdng that moat of 
the living organisms were killed within a local area, the 
total pradoctivity of the ecotystem might still fall 
within the maaaunMe Ifaniia of annual vailatfoni in 
production. ThW, only CUnwlative losses in acreaKc or 
changes in the compodtlon of the biota vrould give 
evidence for measundlla permanent damage. 

It Aould not be Infefred, howavar, that racovaiy 
from unnatural or mart-made stresses, whether chronic 
or temporary, can always proceed without measurable 
long-term effects. The response of a particular system 
to an unnatuial itnaa may dMTar from that due to 

natural variations, especially since the existing eco- 
system has developed as a result of tolerance to the 
umd langB of mtoal phmomann. Cteariy, the ta- 
sponse of a specific ecosystem to man-made changss 
will depend critically upon the system, Ua (fynamlca, 
and the nature of the alteration. 

The tanpoeti of ofl pollution on ecoaystema fai 
different habitats will differ. Oil spQled near stable 
shores with narrow intertidal zones is likely to be 
washed away by wave action more rapidly than oil 
apSad ta aanuiiaa and nwnhlanda wifh wide, shallow 
intertidal zones. In these latter areas, pollution is more 
likely to be trapped and incorporated into sediments 
where It can persiat for long periods. The finer 
sediments, such as silts and clays, will retain oil for 
longer periods than will clean sandy sediments. As the 
CEQ Report concludes, the economic impact of oil 
pofluthm ta estuailea and marshlands is alao Ukdy to 
be more significant because these areas generally serve 
as feeding and nursery grounds for many important 
commercial species of fish and shellfish.^ ^ 

The CEQ study has concentrated primarily on the 

fates and effects of temporary oil spCIs from offshore 
locations and secondarily on the impacts of chronic 
discharges. The Committee condudes that insufficient 
attention has been given to permanent direct and 
Indiiect efrecia and to the effecta aaaodated with 
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onshore development. In particular, the environmental 
effecls in the coastal zone due to ecooomic activities 
accompanying OCS development, such as changing 
Itnd use paltenis and poptdatloB otntsn, ou^t to be 
examined in dci:iil. 

One type ol permanent impact treated in the CEQ 
Report icfults from the landfidi «»f pipdineeJ^ 
Dredging, filling, and damming in umtable ettuarine 
and deltaic regions can alter drainage patterns, leading 
to loss of land and to diang«» in the physical and 
chemical emriromnent with raiullant eeoqutem 
chansBi. Much less damage may occur, howuver. If 
pipelines come ashore at stable shores. 

While all ul tlie necessary infurinatiuii rcg»rding the 
Impact of OH on the marine environment is not 
available, dennitivc conclusions can be reached for 
some effects. For example, the evidence on the effects 
of oil on birds is clear. Toxic results are known where 
refined ads have been spiled in confined areas. The 
distribution of tar balls in the Open sea is well known, 
as is their presence on beaches. In contrast, clear 
damage by iuhMfaal chronic contamination bi the Gidf 
of Mexico has not been demonstrated. Ambiguities 
arise because most studies have been incomplete, 
inadequate, and transitory, and the effects of spills in 
tiie open seas have rarely been studied. 



REGIONAL ECONOMIC IMPACTS 

Oil and gas development on the OCS will alter local 
and regional ecooomlcs as wett at the ecosystems fai 
which they take place. In recognition of this fact, the 
CEQ has correctly focused on the necessity of 
managing development in order to avoid permanent 
degradation of tlie environment and uaneccoary dis- 
ruption of traditional local values and life styles. 
Further, the Report attempts to provide a methodology 
for gathering the inlurmation needed by slate and local 
offieialt, who must make plans In the face of dlfllciilt 
and complex decisions on growth and land use. To 
assess both the favorable and unfavorable economic 
impacts and the associated environmental impacts, the 
Report has addressed, identined, and quantlflad tan- 
p. ^t? on cmiiloyincnt. value of production, and total 
population in the local and regional economies. The 
study further translates Hme data into estimates of 
bnd rei|uiremcnts, air and water pollution loadings, 
and a selected list of impacts on the social infra* 
structure.'"' 
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Tlie Committee agrees with the concerns of the 
CEQ and is encouraged by its attempt to quantify the 
liliely onshore impacts in order to provide information 
that we consider to be vital both to dedstonrmaldng 
and to planning. Because the methodology for this 
type of study is of critical importance to its usefulness, 
wa wish to eaO attention to what wn coasidar to be 
deficiencies and omissions in the pmeat ttudy as 
prepared for the CEQ.^'^ 

The ubviuus first step in this type of analysis is the 
definition of the appropitate gsopapUc dmenions of 
the bnpacts of OCS development. The study has 
separated potential impacts simply into offshore and 
onshore categories. Offshore impacts are concerned 
prbnerly widi die fiitea and cfTects of od pothttlon 
originating at or near potential development sites. 
Onshore impacts include the effects of employment 
and production in specific oil and gas receiving and 
piooMsfaig localea and lagtona and the attendant ak and 
water pollution ]o:\<.k. Although the selection of ihc 
qiecifk study sites could be questioned, we revogni/c 
tfiat fiv the pnaaiit purposes die analysis is intended 
only to Blustrate a technique. 

We arc concerned that the manner in which the 
impact dimensions have been geographically segre- 
pted, with selected effscts considered tmdw eadi 
division, docs not facilitate a complete understandfaig 
of the total development process. By omitting from 
treatment such important activities as those that take 
piece somewhere other than at ofTshore production 
and onsliorc indus(ri;il sites, the CEQ study has 
neglected an important dimension. This difficulty 
uppiics to the analysis of envlronmentd at wefi as 
economic impacts. Tlie discussion of the PUfSt Sound 
area, for example, omits analysis of tlie l onscquenccs 
of increased tanker traffic in the inside waters of the 
Sound-waters that aie aubject to tieadierous tidal 
CunaotS, dense fogs, and high wbids. Collisions or 
groundings within the narrow passages of the Sound 
could cause extensive ecological and economic damage 
throughout the entire region. 

Ctmimerciul fishing, to cite a further example, is an 
economic activity that takes place botli offshore and 
onshore. The geographic classification used not only 
eliminates from considenitlon the ofWioie aclMtiss 4^ 
fishing, hut as a consequence does not register the 
onshore impacts on tlslt processing and support activi- 
Use due to possible reductions of ofMiore fisheries 
production. 

A suitable method<4ogy . therefore, must begin with a 
regional definition that embraces the entire development 
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proccM In to mm Itr^B mou||i to be dtiHiyiWi- 

able as a complete system. Within this region a 
hierarchy of inter- related areas should be deflned in 
accordance with their economic characteristics. For 
exMipto. we npH lint ia the caw of Hit Gidf of 
Alaska the large region within which DCS development 
would operate is Suuthcentral Alaska, including the 
otTshore continental shdf areas (this is the district used 
for admJiiMnthw md plimibii( puipoM by state 
agencies). Analytical units within this region would be 
ttw Aodioragp area (headquarters and support am for 
ifl Ahda petfoteum devdopment), die Cook lakt 
basin (presently developed petroleum, gas, and petro- 
chemical industries), and the Gulf coastal and outer 
continental shelf area (the area under consideration in 
ttdi study for fiitwe devdopment). 

A second step in analyzing impacts is to devise 
simple but appropriate models of each regional and 
local economy. These modeb should reveal the speciflc 
■Btun of each ecommy tai order to identify and 
measure impacts properly. The present study uses the 
same live sector models for all areas and the same 
midtlplien in cdculatlng induced employment, produe> 
Hon, and total population from the oil and gas 
development impacts.' ^ The sectors arc too limited in 
number and scope to describe a complete economy. 
Fterdwmioie. dw data iouioea appear to be dvOfaui, 
non-agricultural wage and salary employment and 
payroll series which exclude or understate defense, 
commercial Tisheries and agricultural acthfities. The 
application of iMi wUform and incomplete model to 
every economy and the use of limited economic data 
obscure the variations in locd economic structures and 
the unique fwctioning of each, and dMort the pio* 

Jection of development impaeta. 

Projections of each base case economic development 
must be tailored to specific regional structure, growth 
bdavlor, and antidpaled Aitme conditions: ttm inch 
forecasts in general will be more complicated than 
simple linear projections. A study of actual case 
histories of regions that have experienced offshore 
davelopmentt would provide uaeAd gnldea. Bjiamplea 
of these are the Gulf of Mexico development and its 
impacts on the coasts of Ijouisiana and Texas, the more 
recent development of offshore oil and gas in the upper 
Cook inlet and its economic and social impact upon 
the Keiui Penins\i!:i Borough and the City of Kenai, 
and the North Sea development and its impacts on the 
aait eoait oracooaML 

In addition to what we view as deficiencies in the 
da^gpi and methodoloBy of this study of economic 



impacts, we Aid several spedflc wtptcU that are either 

oadtted or inadequately treated in the Report. For 
example, impacts are a function not only of the nature 
and magnitude of the development, but also ot ilie rate 
of development. When sudi programs are undertaken 
on a crash basis, the local and regional economics may 
be subject to the economic and social ills of boom and 
bust. Slower, controlled development rates over longer 
periods would ndnimlae Iheae distortions. Utimataly. 
an economic activity based on a nonrenewable resource 
must confront the predictable end of its existence. The 
social and economic costs of a^uttnant to dds out- 
come must also ba coMldarad In aMataf imloiial 
economic impacts. 

Alteration of land use patterns can have botli 
e n v iro n m ental and economic impacts. The CEQ study 
has classified present and future famd uses in selected 
locations to identify the amount and general location 
of land that will be available to development.'^ All 
land has a use. eitter for man, for natwe, or for both. 
Tlie development of land changes its use from one 
purpose to another, and such changes have social, 
economic, and envhonniental comaqucnces. For in- 
stance, the disturbance of a marshland ecosystem by 
dredging and filling operations may have indirect 
economic costs if marine resource nurseries are lost. 
Loss of agrfcwItttiU lands repmenta a direct economic 
cost, especially if those lands are particdaily suited to 
specialty crops because of unique conditions associated 
with their proximity to the ocean. Examples of such 
ciopa are the cranberries of the bogi of Massachusetts 
and New Jersey and the artichoke fields of the central 
coast of California. Social costs of changes in land use 
can result from the loss of open space, beach-land, and 
recreatioaal Ihcflitiea, all of which have associated 
economic costs. 

An additional consideration in assessing economic- 
ecological impacts of OCS gas and oB development is 
the transportability of crude oil and natural gas. 
Because oil and gas can be transported at low cost by 
pipeline, tanker, or barge, alternatives for refmery 
locations exist at difTerent economic and environ- 
mental costs. In the Gulf of Mexico, transportation 
costs have amounted to about six percent of the cost 
of production per barrel.'^ Thus, as the CEQ Report 
■miBifs, both the sadal benefita tftat may be dertved 
from siting and the costs of various refinery locations 
should be laicen into account in planning for develop- 
ment.'* 

There are potential conttcti and confluences of 
inteiest between several other ocean-based technoioflies 
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all in comparable early stages of planning at the 
pmenl time. For the moat pert, the ttudies of theae 

tedinologies are proceeding in isolation from one 
another. Particularly, these are <itTshore power plants, 
deep-water ports, and otr&tiure diiiliag. Potential 
mutual enhancement deariy exbta between deep^ 
water ports ;inc1 orfshore drilling. The interactions of 
nuclear power plants with the otlier two are less clear, 
but a major design conideratioin for ofiUiofe nodear 



power plants is the need to protect them from damage 
in coOMoM with ocean WMdi; at tlie laigest veaadi 
afloat an ofl tankers, there is evidently a potential 
desirability for zoning the coastal regions to prevent 
large tankers from coming near offshore power plants. 
There are doubtleas other positive and negative inter* 
actions that deserve careful attention, a|dn as much to 
uncover ottienwiae mitaed opportmdtiea aa to discover 
unforeseen obatades to developmettt. 
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V. Technology and Risk Evaluation 



The Committee concludes that improvements in OCS 
technology can and should be developed and implc- 
fiWDted to niiiliiriM dmMBB to 11m mviramnrat 
resulting from offshore operations, the transportation 
of oil and gas, onshore siting and construction, and 
petrochemical operations. The CEQ Report has 
ravtowed the tttte of ttie tadnalogf and OCS IcMe 
management and operating procedures, relying pri- 
marily on previously publiihed studies.^^'^^ The 
CommltlM cOMWt wift the CEQ ia recomrorading 
Airfher devdopmentt of OCS technology and better 
systems design, operating procedures, regulation, and 
management. Some additional comments and dtscus- 
rion an i^ven h thb nctloii* 

To dmiie the existence of adequate technology for 
environmental protection and safety, appropriate 
governmental agencies should be given responsiblity for 
condttcthig and/or sponsoring reteardi and develop* 

mcnt in tlic areas of engineering relevant to these 
aspects of OC'S operations. In the absence of incen- 
tim, industry should not be expected to provide 
windent effort hi this nea. 

We recommend the adoption of two principles 
applicable to the assessment of technology and risks w 
deacribed fai this section. Piitt, the eotts of all 
operations for safety and environmental control for 
OCS operations sliould be included in the costs of the 
crude oil and gas produced. Second, the pubUc rather 
than the operaton should determine the balance 
between the levels of risk assumed and benefits 
obtauied in areas of public interest. 



ENVIRONMENTAL PROTECTION 

An effective profram of eni^ranmenta] control of 
both accidental spills and chronic discharges should be 

a prerequisite for new OCS oil and gas development 
along the Atlantic coast and ui the (iuif of Alaska. 



Much of tlie technology exists, but improvements can 
and should be developed as necessary. Equally impor- 
tant are better systems dee^sns (taktag human factors 

into account), improved regulation and enforcement, 
better trained operating personnel, and a firm commit- 
ment to environmental protection by OCS operators. 



COSTS 

The CEQ Report does not describe incremental 
coats of various applications of current technology to 
environmental protection. We ooncfaide that such data 
would be useful and hope that such a study will be 
initialed. We recognize that in some instances the costs 
of safe operation and environmental controls may 
Inaease the ooat of ntiaction beyond the level at 
which operations are economically attractive. In such a 
c<i&e, resources sliould be developed elsewhere under 
circumstances where total costs-with environmental 
costs properly taken into account arc less. Iinpor* 
tantly, the fact that environmental controls in such a 
case are costly should not be used as grounds for 
reducing the level of control, but lather should indicate 
that the development of the resource should be de- 
ferred to a time when the costs of environmental 
control are reduced through technological advances or 
when the value of the resource increases. 



RISKS 

Accidental spUls result either from the failure of 

equipment or from human errors and deficiencies in 
operating procedures. Almost by defmition some risk 
of an accident always eidMi, hot we bdleve that 
bnpioved lednology uid adequate managerial and 
operating procedures can reduce these risks. Because 
the costs of such protection will be borne by the 
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public, the public should evaluate Uie levels of toler- 
aMe fMc for whidihwiilMt to Hnime the burden. The 

perception of risk by the operators ordinarily docs not 
account for environmental and social costs am' will not 
do so in the absence of economic incentives or 
legultttons dedgned for that puipoie. We fBeonunend 

that apprc^priate incentives he inovidcd td tlic opera- 
tors as inducements to maintain tlrm coauiutmenis to 
At teMlt of e iwironmental proieetioH and nfety 
d ee m ed acceptable by the public. 

As recommended by the CEQ. specific design and 
performance criteria for structures, tankers, pii^eiines, 
and other equipment diotdd be eetabHdMd by appro* 
priate government agencies.^^ These criteria should 
specify for each leasing site the intensities of extreme 
natural hazards (winds, waves, currents, ice, earth- 
quakes, and tmnanrii) Aat OCS itrocturet and equip> 
ment must withstand without failure. An intensive 
effort at collecting oceanographic and meteorological 
data for specific leasing sites will be necessary before 
tfieae dei^ itandards can be rationally eataUidied. 

The coastal and offshore structures, including har- 
bors and waterways, that a developer proposes to build 
and operate ahould be doaely reviewed by a regulatory 
agency to ensuea compliance with established design 
criteria. Furthermore, the developer should make 
available to the agency complete information on 
stiueluni and foundation analyaea and die leaullt of an 
special structural and hydniulic model tests. Tlie 
regulatory staff should include engineers with appro- 
priate specialized qualifications for complete review of 
fluch ttructuree. 

For taniters and diipft, particular attendon ahould be 



given to measures for reducing chances of collisions 
and groundinga, auch as hin n o tl ng navigatiottd afab 

and shipping lanes especially in harbor approachet- 
and installing adequate coUtfion warning devicea oa 

both sliips and platforms. 



CHRONIC DISCHARGES 



Chronic discharges uf oil may far exceed the 
amounts from accidental spills during the life of an 

offshore oil field, and may be more lignificanl oiviion- 
mentally Systematic evaluation of the sources of 
chronic discharges to the environment is necessary to 
devise the best correcthw meaaures. 

A major source of such pollution is the ocean 
dumping of well brines, which under current controls 
may contain as much as 100 parts per million ( ppm) of 
oil with an avenge of less than SO ppm. Separators 
with adequate carrytni; czpacity should be required to 
salisly specific performance criteria for removing the 
oil from these brines. It msy be desirable to Undt the 
gross emission rates of oil that can be tolerated from 
any given structure or over anv civen area, rather than 
^pcciiying the percentage ot oil in the discharged brine. 
The brine shoidd abo be studied for itshnpncts on the 
environment, because of its high content of dissolved 
solids, including heavy metals. 

As indicated by the CEQ, tanker and barge opera- 
tions aie also sources of chronic pollution near diore 
and at ssa. and dnuM he oiniielad.27 
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VI. Institutional and Public Policy Issues 



Development of oil and gas resources from the OCS 
will require important changes in local, sute, and 
feiknl imtllutfcNMl policiM and rdatiooAlps. In ful- 
fillment of its mandate, the CEQ hM addiMWd lome of 
these needs in i(s Report, particularly thote mo&t 
directly related tu environmental protection.28 In this 
lection, we addiea not only theae. but alao other inuei 
that arc important to public and federal igency fomw- 
lation of OCS resource policy. 



LEASING FEDERAL LANDS 

As noted III Section III. knou IcJyc of the OCS 
resource pulcnlial and its aLtciidaul environmental 
valties is an essential prerequisite to sound policies for 
the exploitation of OCS oil and gas resources. Several 
options c\ist lor improving federal resource informa- 
tiuii policy and fur permitting full public disdosuie: 
fedenl agencies mi^t obtain basic resource iafomoa- 
Uon (a) by their own exploration and interpretation 
prior to the sale of leases, (b) by requiring a quasi- 
governmental or public corporation to do so, or (c ) by 
permitting competitive bidding for data-gathering con- 
tracts. Knowledge obtained in any of these ways would 
allow ttte federal govcrntncnt to maintain maximum 
planning capabilities for OCS energy resouicc devdop- 
ment. A federal agency could, for exanqdt* compare 
the economic worth of a potential leasing area with the 
envitunmciilal degradation and risks that a sale would 
cause. Because tfie concept of privatv proprietary 
resource information would be eliminated, public 
availability of such data would be both possible and 
desirable. Another option, with more far-reacliing 
policy ImpHcattooa, is ettabttihment of a non-profit, 

federally- chartered corporation to engage in all aspects 
of oil and gas exploration, development, production, 
vefUiament and iliitributlott in cooperation with and in 
competition with private indiatiy.^ Whatever the 



instrument, disclosure of resource data might encour* 
age widespread and aggressive bidding among prospec* 

We believe that a significant opportunity now exists 
for forming an institutional structure based on public 
ImoiiiledgB of 00 and gas raaoaioea. In order toadiievt 
this goal, careful itudy should be given to these and 
other policy optkm prior to die nie of laaaaa in new 
OCS areas. 

Leases to expioH public reeources ihoold abo be 
attend to account for the public availability of 

resource information. It may be advisable, for examine, 
to substitute royalty or some oilier form of lease 
Mdding for tlM peeient bonu^Ud lyttam. Royalty rate 
bidding might be appropriate at ratCI conilMant Widl 
ever- increasing oil and gas prices. 

Befbte any leaaa ii*awirded, other fiwion most alao 
be asaaMd 1^ federal agencies, such as the past record 
of the operator in achieving and surpassing minimum 
standards for production and environmental protec- 
tion. Hie fiedeial gowenunent dioold seek vlgoroiMly to 
establish the prindple tfiat OCS lessees have a license 
to develop public resources for the public benefit and 
so must be held accoimtable to strict standards in the 
pUbHc inteieit. 

The Committee suggests thai royalties and/or 
bonuses, whichever are applicable, should be distrib- 
uted as benelits to those by whom the costs are borne. 
BaoBOia many of Hie coMa of anvlromnental pfo> 
tcction and degradation are incurred locally, some 
portion of the dollar royalty benefits of OCS develop- 
ment Aoidd be retmned by the fedaial govanunant to 
these localea to offset coaatal planning. T^gvlatofy, and 
other iianciifiid costs. 



COASTAL ZONE MANAGEMENT 

Development of OCS oil and gas is dearly a national 
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concern, but itt impkmeatatioii mutt be carried out in 
iwyt diet conform wHh ttata wguhtiom and contil 

zone plans. Because the impacts of OCS development 
on the coastal zo^ can be minimized by caiefiil 
phimliHi W9 cofidutfe that ft ii biipaialKv tfiat ao 
Opatti eflective institutional planning structure ba 
created and adequately funded that will utilize the 
capabilities of federal, state, and local governments. 
DacUoot within that proceM on land use planning and 
f^pbtkn AonM laflact national aa well as regional 
environmental, economic, and energy intere«;ts. For 
each development, the affected state sliould retain the 
npiv w mpoaa m own ipaciai coBoiuoni lor pro- 
tecting waten within its jurisdication and for con- 
troUing the impacts of land-based developments of 
ancillary services ashore. Federal leases should require 
tfnt OCS operaton comply with thaaa atandards. 

As described in the CEQ Report, major environ- 
mental and social problems and dislocations will be 
cauaed by OCS operations once leastaghas oocwiad.^ 
Hw Scottish experience with North Saa daMtopOMit 
reveals that the fabrication of platfonns and the 
establishment of onshore service and terminal facilities 
demand lha moat caiafU and aophiatkated planning 
and o(»itrols long before any oil and gas are produced. 
WUhout such planning, local and state governments 
win be subject to hi^y unpredictable private eco- 
nomic detennlnalkNii of the locations for omhoia 
facilities. We conclude that the Coastal Zone Manage* 
ment Act-the only existing mechanism for cnmprahan- 
alaa naftfcwil oonta l pwla ctl o n™ J wwi d ba itmntl ia i iad 
and fully ftittdad to ancoiuage the developmaot of 
coastal zone management plans and regulations. 

Wiatever management policy is adopted to provide 
aquitaHe treatment of national and local needs, we 
believe that no OCS leasing should occur untH aflar the 
development of adequate coastal zone plans. 



REGULATION AND SURVEILLANCE 
OF OCS OPERATIONS 

Staffing and fimdbig for resource assessment and 

enforcement should be commensurate with the in- 
creased magnitude of the OCS program. The extension 
of OCS oil and gas activities to new areas will strain the 
aidating capacity of fodaial agandaa to aasaaa new 
tracts for resource potential and environmental prob- 
lems and to regulate OCS operations once begun.^^ 
S(4>stantial taoeasea in ftmdfaig for the Buraau of Land 
ManafMnent, tfie VS. Geological Sumy, and die VS. 
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Coast Gturd may be required to match projected plans 
to laaaa 10 mOlioo aeiaa fai the OCS In 197S-a tmfiold 

increase over leasing in 1973. 

We endorse the recommendations of the C£Q for a 
lagular, frequent, and rigoroua OCS anfbicamant qra- 
lam, for a new system of punitive shut-ins and 
administrative fines, for formal inspection training 
programs, and for citizen suit provisions that vnll 
permit intaiaated persons to seek Judicial lamedka for 
OCS regulations and permits.^^ In addition, we recom- 
mend thai the federal government adopt strict stan- 
dards regarding liability of OCS lessees lor puliation 
damaia on and offlbMO to both pilvala and pubfia par- 
ties. Such Mg^y certain liability can be assumed by OCS 
operators as the cost of doing business and has already 
been recognized as leg^l and appropriate for coastal 
ptotactlon by ats|a and fsdaial conrta and agsndaa. 

A basic policy question related to OCS development 
and enforcement administration is whether these func* 
Horn AouM flsrido in aapnnia fedacd agandaa. fte 
agne with lha analyrfa of the University of OUdioma, 
which suggests separating resource development and 
regulation within tlie federal government, rather than 
integrating them under Aa leapoiHlbOlty of a sin^ 
agency .^^ Such separation could promote the public 
availabiHty of information that otherwise might be 
hidden behind bureaucratic barriers. 



ENVIRONMENTAL IMPACT 
STATEMENTS 

The most thorou^ and rigorous federal environ- 
mental assessment of new OCS programs is based on 
the environmental impact statement process required 
by the National Envhonnaotal PoUey Act (NEPA) of 
1969. This tool for management planning and decision 
nuking has not been used to its full potential by 
fedeial agandaa. It can prove partlculaily uiafid for OCS 
programs at variouaatages: when a n«w leasing program 
and schedule are proposed, when a particular region is 
subsequently proposed, and finally when a particular 
lease sale Is contemplated. A new bnpaet statemant 
process should begin as each stage is being planned. 

To assess environmental impacts on both the pro- 
grammatic and regional statements, baseline data on 
the environment itself must be gathered. Our critiquo 
and the CEQ Report have outlined some kinds of data 
and analytical methods required for adequate assess- 
mant. To make afTeetivB use of Oie impact atatament 
prooaia, It wtt be nacaaaaiy to obtatai extensive new 
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dMa and to irake more risorooa envtronnMntal 

analyses for future impact statements. 

As the CEQ Report suggests, the use of impact 
ttatemeoU as guides to decision making should be 
promoted thrau^ tmprawd nilNlMliiw contiilmtlom 
from other expert federal, state, and local agencies and 
by the inteiested public.^ New data, new analyses on 
cumulative efiwta, and new pd>lic attitudes requiie 
constant evolution of impact statemflnts. To facilitate 
that useful evolution we suggest that federal agencies 
develop specific guidelines for these statements and 
tdw poiithv itopi to tBfmiinm nwMitagful pubUcand 
fowunnMntal pnitkiptlln !■ llNlf wMngndnvtew. 

INTERNATIONAL MWES 

Under the 19S8 Gnm Convantioii oo Iht 
CoDtiaHttal Starif. gwn iMu ei ttt of comtd attfw 



are permitted to explore and exploit the aatuni 

resources of their continental dwhres, arbitrarily 
defined as the water bottoms under less than 
200 meters of water, and beyond to depths 
Hnliad by ttdrndo^. Untfl raeeatly, dM lack of 
technologica] and economic feasibility did not 
encourage exploitation beyond a depth of 200 
meten, but this situation has changed with recent 
leaiiiil at paatar depths te the Gidf of Mexico. 
Thus, development of the OCS beyond the 200 
meter depth in the Atlantic and Gulf of Alasiu 
may also be contemplated. Unlatenl extension of 
devetopment bekm 200 meten In thaee watan could 
jeopardize international treaties, conferences and nego- 
tiations regarding pollution, fisheries, and the law of 
fta eaa. A moratoriun on Anther karing on deep 
extensions of the OCS would be advtaaUa inti tfw 
IntenMtioaal inuea aw molvwl. 
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Appendix 2. An Analysis of the 
Economic Value of OCS Oil and Gas 



The dlctthtlom bdow are made for tttepvipow of 

illustrating the kind of analysis from which estimates 
of the economics value of OCS oil and gas can be 
derived. The results of the analysis presented might be 
viiddy dlflimat if other paianMlm ai» UMd or if ofher 
amounts of lacovmble oil and gas arc assumed. 

To estimate the groti economic value of the OCS oil 
and gat development under itody by the CBQ, we have 
assumed that, during their 20 year lifetimes, the OCS 
fields will produce some 24 billion barrels of oil and 73 
trillion cubic feet uf natural gas. These figures are 
intennedlate vahiet witMn die lange of ponlbflities 
foncail in the CEQ Report. Assuming reasonable 
values of S8 per barrel of crude and $.75 per thousand 
cubic feet of gas, the gross lifetime revenue of this 
devdopmant ii about $240 biOlon. 

The most pertinent data availahle for making an 
estimate of the costs of development and operation of 
OCS Mdi, and feaiHtlng flows of oil and gas, are those 
prepared by MIT for the CEQ study.* The field of 
medium size analyzed has a lifetime yield of 388 
million barrels of crude. The entire OCS development 
can be conrideicd as a se<|Ufliioe of about 60 of dieaa 
tkld^ Tiio 1 feUttoiy ofthialypkdfiddlstwoyeaia 

HiaHadiuietb Inttituta of Technulogy. 1974. Oflsboce 
economic moM. Dnft leport to tiie Executive OflQoa of the 
Pniideat. Coaael «■ E a w h o aa— t a l Quality. iS pp. 



of cooatiuetioa and devaiopm an t, foUowad by about 
seven years of operation during wMch additkuHl Tfsilt 

are produced. Oil and gas from a given well appear at 
an exponentially declining rate. Given the prices noted 
above and a 6 percent real rate of dtacount, the 
present value of the oil and g:is revenues as of the time 
that construction begins is about S2.600 milUon. The 
conesponding present cost of construction and opera- 
tioo is $240 million: the net pnaant value of the 
resource is thus about S2.4 billion. 

The value of the entire contemplated OCS develop- 
ment can be appraliad roui^ily by astiapolallng fim 
the data given above. Information supplied to the CEQ 
indicates tliat the fields will be brought in g^aduirily, 
wHh constfttction of the first beginning in 19^. twelve 
fields in operation in 1985. and full development of 
twenty-flve fields in 2000.^ Assuming that the number 
ci Adds grows Uneaiiy duiteg ttte twenty-year optt- 
ating lifetime, the present value of revenues as of 1978 
is about S87 UUtan, and that of development and 
operating c«al8 SS bllUon, making the net economic 
value of the resource about S80 billion. From this 
might be subtracted the costs of exploration, which 
althou^ large in absolute magnitude, are snudl in 
comparison to the atthnatad net economic vahia. 

Co.. 1973. Potential onshore effects of oil and gu production 
OB the Atlantic and Gulf of Alula outer contiiMatal the!/, 
VeL If Cheplsr I, Report lo tts Baaoutli's OlIlBe ef fhs 
fkeiMMtf Craaci on BavkQuaMntalQaai^, DaeeaAst 1973. 



214 

« D. oonoDWHiT mmH omcs > im o • m-m 



Copyrighted material 



